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PREFACE 


Durinp: many yf‘ar«< T have Imhmi iini>roa^o<] with the neceaaity 
of a thorout*h muler-.taiuHn^ <»f pain iiheiioiuma in the making 
of a diagnosis. Pain i«. universal, and is ])resent in praetieally 
every disease, ainl in inosl disea-es it is the one .symjiloin which first 
allraels the palionl'" attention atnl caus<s him to becotjie aware 
of some chaui'e in his |ih>snail well-heinu. 1'lie patient theft 
comes to the ])h.\si(*ian. \\ht», unless he is well versed in the inter¬ 
pretation of pain plieinunena. may he at a loss i<) interpret tho 
symptoms whieh are pri'sentisl to him. To do so lie needs to 
know not only the \arions taetors to ^\hieh a ei^rlain pain may 
lie due, hut also the r< asoiis why if should In* [irodu<*e<l and the 
different diseases i»i\ini> ris«‘ to pain of siinilar charaetiT ami loea- 
tion. To nmlerstand thoiouiihlv these latter faelors the jiliysii-ian 
. must needs he versi'd in all the <*shenti,ds and eom]ionents of whii'h 
a pain eonsiats, its eaiises, eharaeler, \arieties, its loeaiizutions 
and the ehanges indneed hy its presmiee. 

It was w’itli the idea of Mtpjdyinjr easily aeeessildo informa¬ 
tion alonji lh(‘S(‘ lines that I nndortwk the eornpobition of this 
book. To tho-e, mIio, like nnself, ha^e feb the neul of sueli u 
book, 1 offer it with the hojie that it may Im* of some hidp to them. 
To make it as eomplite as ])ossible has lM*en ni\ <‘ndc*avor, and to 
do SO T have thorou^fhly searehed the literature and enlled from it 
all that I thouffht mialit Ik of use. f helie\e ereilit has been 

given in all cases to the authors of iny referenees, but if, ihroiiah 

• • 
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an uniuteritional oversight, this has been neglected, I beg that hay 
attention may be called to it so that it can be remedied. 

It is with the greatest pleasure that I express ray thanks to 
Dr» T. L. Diaque, Dr. Win. 11. Glynn, Dr. E. C. Stuart, who so 

kindly granted me the use of an abundant material from his 

• 

surgical service; t(» Goblsmith of Vienna, who reviewed the 
anatomical section of my w*)rk; to Dr. Frankel of tlie same city, 
who reviewed my gj'iiecology section; to Dr. Smith Ely delliffe> 
who has reviewed the entire work; to Mr. Sander of Vienna; and 
Dr, Frenze) iiinl Dr. l*owers of Tlcrlin; to Miss Esther Hrubesky 
of Berlin, wlio has aided me in revising my proofs and illustrations. 


212 South St. Cj.aik Stkkkt 
P iTTSBuno, Pa. 


R. J. Behan. 
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CHAPTEK I 

GENERAL CONSIDERATION OP SENSATION 

To those who arc interested in the study of disease, it is 
scarcely necessary to ernpbasiw the value of the correct apprecia¬ 
tion of pain as a symptom. The iinjiortance of its interpretation 
must be obvious. Almost niin'ty per cent, of all discaaos either 
begin with, or have, pain as a yjromiiient symptom at some time 
during their course. Therefore, a coriw.t diagnosis can hardly be 
made w’ithout an intensive study of the various forms of pain. 

Sensation in Lower Animals. —AVe may, therefore, take up 
with profit a consideration of sensation, of which pain, as a psycho¬ 
logical entity, is but a part. In fact, to gain a comprehensive 
idea of pain, it is necessary to begin our stmlics with those organ¬ 
isms in which sensation (‘merges fr(mi that simple state in which 
all stimuli are responded to by retle.x ju’otoplasmic movements, of 
which the organism has no j>er(ie]jtioii. 

This movement according to Loeb would be tin; result of che- 
motropism. All protoplasm is attraefi'd by c('rtttin substances and 
repelled by certain other substances, the attraction and rci)ul- 
siou depending upon the constriiction of the protoplasm and the 
stress of its need or avoidainio of the constituents of which the 
other body is composed. Sudi a state we find in the ameba. In 
a higher organism, as the medusa, an aggregation of cells possesses 
the same threshold of irritability for certain substances and thus 
they respond to irritation by coordinated motion and this seems 
tp he due to the presence or absence of certain ions in the stimu- 
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lating substance. (Na ions start or increase rhythmical contrae' 
tions; Ca dimiiuMi the rate or inhibit such contractions.) Or 
should the cells all not eoine into contact with the exciting factor, 
the one coming inlo c<inlact can transmit its stimulus to other 
adjacent cells and in Ihcm ])roduco a similar reaclion to its own. 

This propagation by contraction is better examplcd in the 
Oiona infestiualis, where as a means of communication a set of 
cells are specially dilTercntialed so that they can bettor and more 
quickly carry stimuli from one structure to another. In other 
words, eondueti(m is their function. 'Fliesc cells arrange them¬ 
selves into special orouj)s, etc., and fonn what is termed the Jierv- 
ouB system. Jlnt in the lowest forms of life the nervous system 
is not a necessity, but only an auxiliary in the life economy of the 
animal, as dcnionalrated by Loeb. II< removed the central 
nervous apparatus of tlu* (’iona inte^itinalis and founrl that it 
still responded to a mechanical slinmins of one group of miiaelos 
by contraction of other groups, but that this respunse was much 
slower than when the central nervous system vviis iutael. From 
this he concluded that while the central nervous system was not 
absolut<‘ly necessary (in this animal) still it servetl a useful pur¬ 
pose in that tin* stimuli were comlueted more quiekly and that 
th(‘refore the threshold of res})onse was greatly lowered. In the 
earthworm, which is coinj)«)se(l of .segments, ea<’h segment has its 
own special nerve sup}>ly. Forward motion in this nniiual is due 
to the alternate action of the longitudinal and the circular mus¬ 
cles. Fried lander found that removal of its central nervous sys¬ 
tem ha<l no effect on the coordination of progrtssive motion. 
This is exi)lain(d by Loeb, who sajs that when the forward piece 
is elongated and attempts to shorten itself by contraction of the 
longitudinal muscles, the skin of the aboral piece is stretched and 
that this stretching produces a stimulus to the longitudinal mus¬ 
cles of the post(n’ior pie(‘e which then contracts and causes the 
animal to move forward. Thus at this stage of biologic advance¬ 
ment, motion is not the result of sensation, but is only a reflex of 
a very simple nature. In animals of a higher order the same 
stimulus exists, but the siimulus of origin is in some cases far _ 
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i'emoveid ftoth the stimulus of e€eet. The conduction from place 
of Utigiu to point of effect btdng through nerve paths, the motion 
is still the result of a reflex, and this reflex either causes the ani¬ 
mal to move to or draw away from the source of the stimulus 
cither as it is kuieficial or destructive to its economy.^ When it 
does so withdraw or when it responds to cxcitor stimuU by rapid 
and irregular motion, arc these an indication of a disagreeable 


sensation or of pain 2 ■ ^ 

Reaction of Animals to Pain.—Many have assigned to the 

lower organisms the same pain sensation as that possessed by mah. 
The reason assigned for this hyjjolhesis is that reactions take 
place to injnrions stitnnlation, l)y various reflex movtsments, and 
(hat tliese reflex movements are the motor Tnaiiifeslation of pain. 
This in1erj)rctation is eontesled hy Norman (“Ameidcan .To»irnal 
of Physiology,” Vol. IH, p. who states (hat jn many 

animals, ranging from the simple worm to the higher ve.rtehrates, 
such as fish, he has cut off segments of the htnly and otherwise 
insulted the integrity of the structure, without, in some instances, 
producing any movement at all, or, if movement, occurred, with¬ 
out prodneiiig any which was greater than that caused by ordinary 
and slight stimuli, lie maintains that the movement of an ani¬ 
mal is not due to impulses caused hy the sensation which we desig¬ 
nate as pain. Should excessive reflex movemeJiis Ixi produced, 
they are the rc^siilt of an excess of stimuli, not necessarily destruc¬ 
tive. His exj)eriments were varied and numerous. In one in¬ 
stance, he cut an earthworm in two; and while the posterior part 
performed very rapid twisting and squirming movements, the 
anterior half simply elongated and went on (‘rawling, the same as 
before the experiment. Is it possible that pain would be felt in 
the posterior part, and that the anterior segment, in which the 
main ganglia are located, would be free of pain? Norman 
elaborated his exiicrimeuts further. He cut in half a leech, which 
was swimming in the water, and observed that both segments 
continued their motion without internipl ion. Starfish and crabs, 
as Well, showed no reaction to division. He cut away the posterior 
the abdomen of a bee, while it was engaged in sacking 
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honey, without any interruption to its activity. He also,men¬ 
tions the fact that sharks may be cut and operated upon without 
the slightest moA'ement on their part. Experiments of this nature 
tend to show that one must ascend rather high in the vertebrate 
scale before true j)aiu plienornena make their appearance. In 
fact, it is only in mammals that this sensation is developed to its 
highest degree. In our study of j)ain, therefore, wc must bear in 
mind that motor response' to an irritant is not always an indi¬ 
cation of ])ain, but is f»nly a reaction to stimuli (not necessarily 
sensory). However, before ]*roceeding furtber in our considera¬ 
tion of ])ain })henom(‘jja we shall study sensafioii and its attributes. 

General Consideration of Sensation. —Sen.Ration itself is 
the perception of an impression conveyed to the brain as the result 
of the activity of some pcrijdieral sense-organ. Tlic.-^e sense-organs 
may give rise to botli subjective and objective sensations. Sub¬ 
jective sensation i.s the result of activity of those forces of the 
body which are concerned with its integrity and well-being. It 
gives rise to hnng<*r, satiety, nausea, thirst, physical or mental 
depression, or exhilaration, jfjint sensation, and the like, and may 
be called an organo-protective sensation. It also produces the 
feeling of fatigue and exhaustion. Objective sensatioiLS juiniarily 
depend, for tJicir ])ercej)tion. upon the prescru'e of external re¬ 
ceptors, such as 1ho,s(‘ of sight, touch, smell, hearing, taste, tem¬ 
perature, etc. 'riierefore, in order to have sensation, that is, to 
be capable of perceiving and interpreting stimuli, and of classi¬ 
fying them under certain em]>irieal divisions as belonging to one 
domain or aiiotliei' of feeling, it is first necessary that our sensc- 
receptivc organs be intact, the sense-conveying organs normal, the 
sense-inter])reting centers active and the as.sociative. memory cen¬ 
ter (consciousness) intact. Should the latter be disturbed, as oc¬ 
curs during certain mental diseases, anesthesia, etc., sensory stim¬ 
uli, irrespective of their character, either will fail to bo perceived, 
or, if they are, 'will be greatly inodiiicd. Since we speak of con¬ 
sciousness it may be well to briefly consider it. It has been de¬ 
fined as the ability, ])ower, faculty, or mental state of being aware 
of one^s own existence, thoughts, feelings, actions and sensatioiw, . 
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t^iether intellectual, moral or physical (Sudduth, 472), and must 
be present to take up and correlate the diffefcnt stimuli reaching 
the brain from the pcrij^hery. 

’. Consciousness has been divided into two classes: (a) subjective 
and (b) objective. Subjective consciousness tells us of tilings 
which originate in the mind (we shall have occasion to use this 
concept later in our study of hyslrria). Objective consciousness 
tells us of things ptM'ceived through the senses. 

Of the senses wo distinguish two varieties, the internal and 
the external. Tlie intc'rnal senses are those which are concerned 
with the well-being of the organism, and the relation of the dif- 
feremt parts, one to another. Th<\v include muscle sense, joint 
sense, hunger sense, (*tc. h(' (*xtcrnul s<uises are those which 

are concerned with tla* iuterpvelaliou of external objects, and in¬ 
clude, gen<'rallv ^^x'jikiug, touch, smell, sight, hearing, taste, mus¬ 
cular and temiu rature sense. Kach of these senses has a complete 
nerve apparatus of its own, consisting of scuse-rcecptivc, senso- 
conveving, and scnse-pcrc(']tliv(; organs. 'Fhe sen sc-receptive or¬ 
gans are the terminal lilameuts of th<‘sensory nerves. The sense- 
conveying organs are the axis cylin<lers ot the st*nst)ry ganglia tells 
(the nerves) and the sens(!-perce])tive organs an* the sensory cor¬ 
tical cells. 

We now have, the a]>paratus; all that is lucking is the force. 
The question now arises, what i.s this force, and what varieties of 
stimuli produce the changes which give rise to sensation ? The two 
most prominent hypotheses are that the stimulus is t.f a chomi<ial 
or electrical nature or is a nu^chanical force iu the form of vibra¬ 
tion. The chemical hypothesis is that the external stimuli produce 
some chemical change in the cell, which reaction is propagated 
into other adjacent cells until it reaches tlu', perceptive center. 
Engelmaii (377) advances the idea that the irnpuls<^ which cre¬ 
ates sensation is of an ehictrical nature,, but does not exactly de¬ 
fine what he means by electrhail nature. J5y many, however, it 
k held that all sensation is the appreciation of arrested motion 
(vibration), this motion being the result of a mechanical, a chem¬ 
ical or an electrical contact. It is the motion of the ether mole- 
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culcfl upon the retina which prodnecB the ^^formation or deeotti* 
position of certain substances and it is ihc ehendcal procosses Of 
the furnmtioii and (iccomjMwition of these substances which deter¬ 
mine light and color sensations” (Loeb, 104 0,, p. 20 J); the mo¬ 
tion of the air rnolecuiles iijKtri the drum membrane of the car 
which “causes vibration in endings of tin* auditory nervo by which 
new iiioloeules are l)r<Migbt into eoniaet with each other and 
sound is pro<Iuc<M!’'‘ (],(»eb); tlie impaet of the odoriferous parti¬ 
cles u])on the olfactory iier\e terminals in the mucous irieinbrano 
of the nose A\liich eieales Muell (chemical action). For taste, it is 
essential that flie sa|)i<l substance sliull come iu contact with the 
ta'ite-huds of the toniiuc (cliemical action); for touch, that matter 
must come in ooutuet witli tlie neive terminations in the skin. Thus 
wo sw that all scuisation (le]>ends upon ecmtaet, and that (‘outact 
gives rise to motion. This motion is in tie* form of \ibration 
(molecular), and tlu' sensation produced »]e])ends U})on tlie sense- 
organ against which the \)lu‘ation ini])inges. K.ieli tm’minal seiihC- 
organ takes up only the \il)ratioiis produced in a ]>avlicular me¬ 
dium. For in'^tanc(', in the normal state, sninul is perceived only 
when till' air is in \il>ralion against tlii' cochlear apparatus.; light 
(h*f»( nds whollv upon the vibration of the etlier upon the retina; 
smell upon the imjuiigement of minute jili^hical jiartieles upon 
tho olfactory terminals, etc. It is also of great interest to know 
that the sense percejition of these organs in man is limited to the 
perception of vibrations which lie within certain limits. For 
example, the human <'ar is unable to hear if the vibration is 
below two per .seismd, or greater than thirty-tbrf‘e thousand per 
second. Thus man is unable to bear the calling of a whale, be¬ 
cause the tone of the whale’s voice vibrates only two per second; 
as he also freqmmtly is unable to hear the humming of a swarm 
of gnats, a sound wliii*h is produced by a \ibrution of about thirty- 
five thousand per second. 

X*roperties of Sensation. —Sensation possesses the following 
properties: quality, intensity, and duration. 

(1) Qvaliiy gi\es us an idea as to the cause of the sensation. 
For instance, the ijuality of the sensation of sound is entirely dif- 
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lerent from that of the sense of taste, aiKl it is this difference 
whicsh enables ns to correctly determine the source of origin 
(whether from a peripheral t>en«^c-orgaii of taste, hearing, smell, 
etc.)* It also enables one to distinguish variations in the same 
sensation. 

(2) Intensify enables ns to distiiignish differences in the 
strength of stimuli producing the same sensation, and indicates, 
also, the rccejjtivc state of the organism to the sensation. At cer¬ 
tain times pain is much more acutely felt. This is due to the 
fact that at these time-s the organism is weaker, being eillu^r re¬ 
duced by exhaustion or disease, and therefore it is more acutely 
affected by all irritative stimuli. 

(3) Dmation of a sensutiou depends, first, uj)ou the inten¬ 
sity, and second, on the rapidity of the im])n]sc. If the impulse is 
very intense, the sfusation in the senst-pereeiv ing centers jicrsists 
for some time after the stimulus has ceased. For example, if a 
bright light is placed lx lore the (ves, the sensation of light per¬ 
sists for ‘some tune after the light stiinnlus has Ixen removed; also 
if we gaze at a hnght light and then close the e^es, the sensation 
of light still continues for a few soeomls. The rapidity of the 
repetition of stimuli also iiiflueiiees the duration of the sensation. 
If the stimulus is lepcated too Ireipieutly, we iind that a eoutiim- 
ous iustead of an interrujited sensation is felt. This is due to the 
fact that the s(*use p<*re(.ption of all srimuli persists for a short 
time after the stiimiliis has ceased to <xist. Thus, if the stimuli 
follow each other at short iiiter\a]s, the sensation is that of a con¬ 
tinuous stimulation. At times, remissions in sensation occur, and 
are due to fatigue of the ciutral aciisc-j»( reeiv ing center. 

Centers for Sensory Perception and the Sense-Organs.—^It 
has been observed by Golt/, TI. Mnnk and others (Tigerstedt’a 
“Physiology,” p. 651), that in the dog the destruction and 
removal of the mntor region and the cortical la^eia adjacent 
thereto cause a variety of derangeineiita of sensatinji and of mo¬ 
tion. These cortical lavers, then, must in some raaniur be con¬ 
cerned with the perception of sen‘'ation. It has been found that if 
the entire cortical area for the po&terior extremity is removed the 
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muscles of the opposite leg can no longer execute nnely 
movements; that for some dajs after the operation a comply 
insensibility in this extremity exists; and that a certain blhutf 
ness of sensibility becomes permanent ^ 

With still more extensive destruction, the finer movement 

n 

the hand and foot are permanently arrested in the monke^^ 
^and for some tiihe after the operation the sensitiveness of the 
paws is somewhat reduced, so that the animal reacts only to very 
painful stimuli. In fact, the sensitiveness of the hand and foot 
becomes permanently so slight that a severe pinch produces no 
reaction at all (Mott). On the other hand, Schaffer has found 
that a monkey which does not react at all to a painful pinch im¬ 
mediately notices a slight tactile stimulus applied to the para¬ 
lyzed extremity. The monkey from which GolU had removed 
the entire motor region of the left hemisphere took no notice of 
the gentle tactile stimuli applied to the right extremity. 
Stronger pressure stimuli were always felt. Motor sensations 
were also somew'hat diminished. 

From this it will be observed that generally, except in the 
case mentioned by Schaffer, in which pain sensation was lost 
but tactile sensation was present, it will be found that, in case 
of destruction of the motor area, the sensation in the skin over 
the paralyzed part will also be reduced for touch, hut present 
for pain. This might be accounted for on three hypotheses: (1^ 
that the impulse which would produce pain is so intense that 
spreads over a considerable area of the cortex, and is communi¬ 
cated to parts which are not destroyed and which still have the 
power of pain perception; or (2) that, owing to the strength 
and volume of the impulse, it is transmitted to the cortical ai^a 
in the opposite hemisphere, and is there perceived; (3) that 
the center for pain sensation is not in the cortex, but lies proximal 
to it in one of the forwarding structures of the sensory apparatus, 
namely, in the optic thalamus. The first supposition gives weight 
to the argument that it is the extent of the cortical reaction which 
produces the relative sensations, either of touch or of pain, a small 
area giving rise only to touch, a large m’ca to pain. This ponwibly 
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Fio. 2— Inner SiBfAtL oi Righj ( griuiui HtMiHimitR. 
Figttres 1 and 2 show the areas of sennoiv distribution accorduif; to Tiger- 
dlMt (p. 054), modified trora Fleehsij; Dots indicate seusory areas. 
Areas where dots are thickest are the regions where most of the aeusoiy 
pathways end. 
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can be explained from the inhibitory action Oif tbe c^exy/t^, 
destruction of a small area being not aufficient to abolish tbO iii^, 
hibitory irapiilaca sent from the cortex to the optic tlwlamha:-and 
their acting as controls over the sensory perceptions. - 
It has been found that general sensation and touch arc lost 
by destruction of the central and jiarictal convolutions, paraceti-^ 
tral lobules, and possibly the jwsterior part of the frontal convo¬ 
lutions, and that, for the most part, the sensory area etmsists of 
post central and parietal convolutions (J^eszynsky, 498 j May, 


397, p. 793). 

Many sensory fibers enter the ])ost central convolution. Some 
also enter the precentral ec»uvolution. Tlie first and second frontal 
convolutions also recjuvo some fibers; they chiefly are, however, 


sensory fibers connecUMl with the cer(^bellar system. 

Upon destruction of these areas, the dilferent sensations are 
differently affected, namely: (1) pain sensations suffer least, 
IwKjause a wider area is required for their destruction; (2) pres¬ 
sure and temperature sensations arc somewhat reduced, but by 
no means abolishcMl; (3) power of localization is profoundly 
affected; (4) motor sensations are much disturbed. 

The areas for sensation are probably bilateral in their loca¬ 
tion. Mills claims that they are also found in the limbic and 
quadrate lobes. Wliile Dana admits that this is possible, he 
also bolds that tlie motor areas are also sensory (Church and 
Peterson, 500, p. 307). The sensorimotor urea, in the optic 
thalamus ((ho so-ealh'd associative memory ccutor of Loeb), is 
probably a depot for memory of sensation as it passes on its way 
to higher centers, in the limbic or quadrate lobes. 

According to Jlorsley (ibid., p. 102), the different cell areas 
for motion and sensation arc superimposed in strata. Most super¬ 
ficially Ihe tactile sense, then the muscular sense, and finally the 
pure motor sense elements are found. It appears that in these 
areas the granular cells are the active agents in sensory percep¬ 
tion, since lesions in this cell layer cause disturbances of touch, 
pressure, localization, muscular sensibility (sense of passive posi-\ 
tion and of movement), and, less frequently, of pain and tm- 
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perAture. This disturbance occurs in the opposite side of the 
bodv, and, whtn a limb is involved, the sensation is lii*bt lost in, 
and is last to return to, the diatul portion and outer margin (W. 
PagO) May, 31)7, p, 706). 

The small pyranndul cdl layer may also be* concerned indi¬ 
rectly in pain proclucti<»n, hineo 1bc>.(‘ eellb arc atropliied in 
dementia, and may, tlioreiort', Ik* indirectly a*>hoeiated with sensi¬ 
bility j Weanse it has been found that sensibility varies almost 
direetly in pioportion to the mental de\ eloj>inont (d the individual, 
and that the jiyraraidal edls \ar 5 direetly in proportion to the 
mentality. 

It has also been claimed ibol the eerebellum is the seat of all 
pleasure an<l ]>ain aetiMties ( K. (\)nriuoint, ‘‘Lc Cervelct et ses 
Fonetions”), and also of tliose^ eoimeeted with the emotioii'«i 
(Marshall, p. 25). Modern anntoniieul research, however, has 
sh(»wn that the eerebdlum is the <*hiet central organ for the senses 
of (qiiihbrinrn, iiiuMde tonus and oriintation in space. And al¬ 
though it is jmeiniiiently a sensory organ, tlu cortex being a 
sensory cortex, it is not sneb for pain, for light touch, heat, or 
cold. 

Sense Perceptive Organs. Recently the sense-organs, the 
stimulation of whnh eausis woisatimi, hn\( been <livided into 
three elasses: (1) th<* visceral M*nsc-<»raans of the internal organs 
and their derivatives, (2) iIk ( xlioeeptor, or somutie, seuse-organs, 
which ri'ceivc the hniire-sions troin the outer world, and (3) rtie 
proprioceptors, which rc(*oi\e inipressums from the muscles, ten¬ 
dons, etc., and r<*port to the sensdr^y area the cMict position o£ the 
body and the relationship of parts to each other. 

The researches of Head, Holmes, on<l Slu*rnngtori have served 
to show that tlie eonstituent.s of sensation aie extremely complex. 
So far as the visceral receptors are concerned, we know very little 
about them. There are chemical, touch, heat, and cold receptors, 
and undoubtedly receptors which have to do with the forces of 
gravity. Most of these roci'plors Head has placed within his pro- 
topathic system. They belong, pbylogenet really speaking, to old 
systems; are almost automatic, and for the most part are passed 
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over to the autonomic syrnpathetic nervo.ia system. Their spinal 
representations are present largt^ly in the lateral processes of the 
cord. Their central jiaths arc not as yet definitely determined. 

The extrocepior <^ir sonuiiic .sc7i.se orrfans are <livided by Head 
into the epicrUic an<l prolopalliic systems. The ability to dis¬ 
tinguish light Imich (cottrni wool), twf» points of a compass (at 
small intervals varying wdth the part), and to discriminate slight 
variations in ternperalnre, are held by Mead to be specific and in* 
dividual entities. Together they eonstilute his epieritic system. 
Their spinal, Tuednllarv, thalaiiiie, and cortical distributions have 
been fairly well defined. To the prolopalhie. sy.stem on the 
other hand helong the faculties to distinguish urdinary touch, deep 
pressun*, exirenu's of heat aixl cold. P^inally, according to Sher¬ 
rington, there exists another syst<‘in, the propj'iocoptivo. Its re- 
eej)tors are found in many places in the body, ehielly in the ten¬ 
dinis, muscles and bones, and also nH>st eharneteristically in the 
labyrinth. Its ehief sensations are those eonueefi'd with the orien¬ 
tation of the Ixxly in space; tlui vestibular nerve being its chief 
cephalic ganglion and the eereliellum its ebief central organ. 

Stimuli.- Th(‘ stimuli necessary to produce a sensory-reaction 
may be un'clianical, cbemical, tbernial or electrical. Any of these, 
when applied in normal (|uantity, arnl with normal force, produces 
a normal react ion; but when ajiplied with excessive intensity, all 
are capable of stimulating the specific pain receptors. 

•Interpretation of Sensation.—If avc !?onsider for a moment 
the embryologica] develojiment of the human body, we find that 
tlie external organs of sensation develop pf/ri pasm with the in¬ 
ternal organs, but that the external ones arc practically without 
function until the fetus is born. During the period of intra¬ 
uterine cxistciici*, the external senses arc lying dormant; but as 
soon as the fetus is boni, and feels the toneb of air u])oii its sur¬ 
face, it has entered upon a new life, and one vast complex of 
sensations reaches it from every side. Embryologically the vesti¬ 
bular sysU'Tii develops very early. 

These simsatious are for three purposes: (1) to provide pro¬ 
tection for the organism; (2) to provide for its development; and 
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(Si) to provide for its reproduction. We lin<l tbat in general 
eVerytWng which reacts imfavoiwhly to, the brginiisni causes dis¬ 
tasteful and* disagreeable sensations. These, when, of a pamliar 
quality and intensity, give rise lo the sensation which we term 
pain. It is also found that everything whieh acts or aids in the 
growth, development and re])rodnetion of th(‘ organisui causes 
pleasure. Between the two exrrouios of pain and jdeasnre tliero 
exists a neutral state;, where, because of the Avealuiess of sensory 
stimulation or pei‘C{‘ption, a state neither of pleasure uor of pain 
is produ<;cd. This we term the siaU of indifference. Thoreforb,' 
we may hi* said to have lbn.>e states of sensory intjutal activities, 
namely, })ain, indifference and jdcasure. 

Bkfiamtio.n ok V . MS . -rniv is dislinelly a mental interpre* 
tation, and cannot be strictly d<‘fin<>d. It is the interpretation of 
some abnormal and genrTally liarmftil jinx'css wliicli is occurring 
in ibc organism. It cannot b<‘ classed as a sensatioti, but ratlier 
is tlie result of tbc perceptiou and intc.rprt;1ation of sensation by 
the mind. Our cousid<;ratiou of pain will naturally leail us into 
a discussion of its antithesis, pleasure, siticc Ibe two are inti¬ 
mately connected in their j)erccplion and in their interpretation. 
Both are tlm result of menial activity. 

Mental Activity.- -Acc<)rdiiig to many authors, tliree divi¬ 
sions of mental activity liavo bei-n assumed: intellect, or the 
faculty of thought; sensibility, or tlm faculty of feeling, and voli¬ 
tion, or rhe fa<*nlty of voluntary action, 'rids is manifestly a 
purely artificial division. While we are primarily interested with 
the second division, it is iny purpiw; to show that it is intimately 
bound up with the first t intellectj. 1 shall also point out that the 
intellect can, by the excredse of monory, recall to mind the ob¬ 
jective sensations classified as pain, and, by making them perti¬ 
nent to the moment, cause them to appear real, as if experienced 
at the time. In other words, intclhx't is able to produce, without 
any objective means, the sensation of pain. This class of pain- 
sensation, which seems to appear without any definite causative 
factor, is frequently called subjective pain. 

The crudest mental impressions consist of the primary seiisa- 
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tioiis of touch, sight, hearing, taste, smell, and temperature, tyHcU; 
are objective, and muscle sense,, joint sense, hunger wnse, etc., 
which are subjective. These, when carried to and interpreted by 
the brain, result either in pleasure sensation, neutrality, or pain; 
and as a result of these mental interpretations there arise certain 
mental states, such as joy, sadness, pleasure, and happineijs, which 
in turn may give rise to mental activities, such as anger or its 
converse. 

Mentau States. —I do not nu-an to say that all sensation 
must definitely be iut(‘r})reled eilhtT as painful or as jdcasant, in¬ 
asmuch as there arc sensations which are neither painful nor 
pleasant. These are referred to as nevtral setisaiions. For in¬ 
stance, the sight of a tree may Iw) neither pleasant nor painful, 
hut the recollection of certain facts associat(‘d with that particu¬ 
lar tree may recall, at the sight of it, certain thoughts that induce 
a painful or rather U!iha])py emotion; and here it is well to dif¬ 
ferentiate emotion, whicli is a nunital state, from plcfasuro-sense 
or from pain, which arc but S(*usatious. Ideas or thoughts may 
give us pleasure, but it. requires an external stimulus to arouse 
the pleasant sensation that may accompany thought, such as is 
found in reading, in listening id sounds which are pleasant when 
grouped in the form of harmony, in hearing beautiful ideas well 
expressed, or in sc'eing wondrous productions of blended colors 
in the form of a beautiful landscape. Therefore, the use of the 
word pleasure should be restrieted, I think, to the mental state 
following upon pleasant or agreeable sensations, which, in turn, 
shouM be called phuisure-sensations. Thus wo have the emotional 
condition of pleasure and of its converse, displeasure. 

Mental Kesui.tants. —From every mental state, certain de-, 
rivatives arise; for instance, anger is often evolved from dis¬ 
pleasure, while pleasure gives rise to elation. It is the affective 
state which we arc in that colors our perception and guides our 
acta; and it is particularly fitting, in this connection, that physi¬ 
cians should bear in mind that the fundamental cause of an ill- 
behaved, crabbed disposition very often is to be found in the 
elementary sensations coming from the periphery, acting as eae* 
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eiitord to a possibly already ovorwrougbt and abnormal nerrotia 
^y»tem. How easy it is, on this by|>othe$is, to account for the 
sour and surly disposition of iho dyspeptic, or the forbidding as¬ 
pect of tho chronic sufferer. They are worthy of our kindest con¬ 
sideration, for their disposition and their evil manners arc often 
due to causes over whi<*h they have little control. 

Hkjlation of Pain and Pi.kashrk to kb^TAn States. —Ac¬ 
cording to Ifarshall, pleasures and pains are but differential quali-^ 
ties of all menial states. To this f inusi take exception, for, to 
iny mind, they are but interpret aliens of sensations which are 
perceived as arising in tho periphery. 

It would **00111 more lilting that ]»leasur(‘, when applied to sense 
perception, should be spoken of as plt*asure-senaation. For in¬ 
stance, a et>ol bath ttiki ii on a -w.inn <lay gi\(‘S rise to a pleasant 
sensation and at 1h<‘ same time produee** ]»basure; but thoughts 
of an absent one, or of some jo^n^|s past event, may give pleasure, 
while at the same lime no have no pU.isant sensation. 

Next it l)(‘boo\es us to ask, can both jdeasnre-sensntion and 
pain 1)0 ])ereei\e«l at the same time, and, if they are not ]»erceived 
and faetors whieh ordinarilv jirodiiee them iir<‘ presont, is their 
nou-p<T<*eptioii due to the faet that tlu‘y neiitrali/c eaeli other? 
It is ineoneenable tliat two sueli opposites as these could exist iu 
eonseioiisJiest at the same* time; and it is entirely improbable that, 
should such a sj.U(‘ exist, th(*ir eontra aetion woiihl protiuet* a con¬ 
dition of neutrality, wlii<‘h is tin result of two active, equal and 
ojiposing forces. For iustauce, lh(* distress wliieh eonies from an 
ulcerated stomach or an irritated sore eunnot la* neiitrali/ed by 
the physical pleasure (U rived from ej)idermi(* sources. We experi¬ 
ence either pleasun or pain; there is no halfway stop whore the 
one coiiriteraets the otlw i, giving rise to a slate neither of pleasure 
nor of pain, hut of neutrality. Yet, iu some eases a transition 
from pleasure to jaiin-sensation may occur, for it is found that 
sensations whieh ordinarily are intcrpret<*d as pleasant may, from 
frequent repetition and e.xees.-'ivc stiniulaiion, become painful, as 
in pericementitis, in which at first a pleasant sensation is pro¬ 
duced on lightly pressing the teeth together, hut which, if the 
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press<iir(? is confiuncd or iiinroasixl, rcsnlts in pain. Anotlier ex¬ 
ample is priapism, in which the JisteritioTi, which at first is pleas¬ 
ant, if eontimicd, soon becomes painful. Gentle friction over the 
body, especially over the nape of the neck, is pleasant (to most 
people ); yet, if the friction br^comea excessive, and the nerve- 
endings ar(! irritated, the pleasant sensation is transformed into 
a painful one. Again, a hurtnoiiious play of colors is soothing and 
pleasant to the (*yo; Inif let the colors be exceedingly brilliant, the 
jdcHsant s(!nsation is transformed into a disagiveable and painful 
one. Another example may be deduced frrmi the st'nse of hear¬ 
ing. We all kjiow how pleasant to tin* car are the tones of a harp; 
but ehangc them into the shrill not<‘s of the siren and W(‘ almost 
shriek with pain, or rather let ns say distress. Yet, if now we 
modify the vibrations and re«liice them iii nnm]>cr, the distress 
disapjH'urs; and the soninl, wbib* neither ])ainful, nor pleasant, 
may become pleasajit if wo ])Iae(! among its components some half 
tones which increase the fullness and volume. These arc* examples 
of sonsalions ehangiiig from jileasant to ])ainful, and then back 
again from painful to [deasanl. I'ln* eliangcis whi(*h bring this 
about arc the result of variatit)rjH in the force and rapidity of the 
im])ulses im})inging on the nerve terminals, 

(le'rlaiii laws liavc* been deduced from this transitional iiitf*r- 
pretation of iinpnlses from pleasure* to pain, of which the two 
following are taken fnnn .Moh(*r (“Tsyehology,” p. 225), who 
says that: 

(1) IMeasure is an aceompaniinent of the spontaneous and 
hoahliy activity of onr faeidlies, and pain is either the result of 
th<*ir iH'straiut iw of their t‘xe(*ssive exercise. 

(2) Pleasure increases with inereasing vigor in the opera¬ 
tion, up to a certain nonrial mediiiin degree of exertion, and pro- 
gi’essively diminishes after that stage is passed. Farther on, 
jdeasure disappears altogether, and beyond this line pain takes its 
place. 

Whether this interpretation is correct is not yet apparent. If 
the receptoi-s for light and sound, for example, have specific pain 
receptors, which have a definite threshold value and only react 



' '-ft-' ' 

1^^TBEPRETAT^0N OF SBlSTBATION 17 

,r ; ‘ ' ' 

when the intensity of the stimulus has reached a definite point* 
thfeii the older hypothesis that assumes that pleasure passes into 
pain fails. By bearing in miml the analogies in skin sensibility, 
it would appear that such specific receptors are probably present, 
, and recent studies of sensation tend to show that they are pres- 
. ent and are iildependent of others of a lower threshold value. 
Should this principle hold true for tlw' sensory systems through¬ 
out, epicritic and prot(t])athic, our conce])tions of pain and its re¬ 
lation to pleasure will be markedly altered and simplified; we then 
may discard much of the metaphysical speculations regarding the 
relations of plcasiin' and pain. Those, however, will be discussed 
more fully in another chapter. 



CHAPTER II 

THE NATURE OF PATN 

Definition. —Variou'^ defiuitioiis of pain have boon pfivon by 
differonf author<i. Mondo <?ays Ibnt pain is an in<lication of intor- 
f€»reijce with the ]M)wor <»f nutrition of the or^^anisin; pleasure, 
of the elevated power of nutrition of the organism. Gilman thinks 
that the souree of all pleasure is the rene\vnl, on the part of the 
nerves, of the activity that has already become familiar to them, 
while pain has its source in tlu* violation of nervous habitude. 
Meynert and Gilman think that the effective working of the 
psychic fiiru'tions is the cause of pleasure, while any obstacle to 
these functions is the cause of pain. Sidney E. Mc/es says that 
pleasure is attention without diHiculty or obstruction, while pain 
is attention with difficulty. This applies to mental pleasure par¬ 
ticularly, as close attention with deep thought is pleasant, while 
obbtnu'tion to this attention and thought, due to internal conflict, 
distress of mind, or other causes, is jiainful (liiaiiehi, p. 346). 
Biuiieiii further says that whenever there is internal emotion, or 
extoriori/ation, in response to the needs of life, there is pleasure; 
when the movement is himlered or obstructed, there is pain. This 
applies particularly to hunger pains. 

The aspect iheoty, as hold by 0. I). Strong (473), regards 
pain as the highest degree of displeasure, and holds that the pain 
of a cut or of a burn can always he analyzed into a tactile or tem¬ 
perature sensation, on the one hand, and a feeling of displeasure 
on the other. Kulpe evidently was the inspiration for this idea, 
for he is quoted by Strong as saying that ^^the characteristic fea¬ 
ture of pain is not the sensational quality, which is never absent, 
but the feeling of the disagreeable, of which pain is the highest 
18 
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decree.’’ On the other hand, L^mann does not entirely lose 
e4^ht of the sensational element of pain 'When he says; ‘‘A feeh 
ing, whether of pleasure or of pain, never occurs apart from a 
sensation, however weak, and in every case where such an isolated 
feeling is supposed to have been observed, the sensational element 
has merely been overlooked.” 

Meyers (122, p. 744) says that pain is a beneficent reaction, 
through the nervous system of altered structure or disordered 
function, against threatening forces. Dunglison, in 1857, defined 
pain as “a disagret^ahle sensation which scarcely admits of defi¬ 
nition”—^truly a \ery indefinite definition. Quain (471), not 
more clear, said that ^^it is the representation in consciousness of a 
change produced in a nerve center by a special mode of excita¬ 
tion.’^ Sudduth says that “pain is a mental state, an element of 
consciousness, due to the prreej>ti«>u of an injury to the body or 
to the feelings.” By this definition it is seen that Sudduth holds 
that there must be a condition of mental a})titude or perception, 
for otherwise it is not possible to decide as to whether or not an 
injury is painful. 

Schopenhauer tuni*- to scholastic philosophy and the intro¬ 
spective method of deduction, for he believes that “pains are 
positive and pleasures are negative experiences; pleasures are due 
to the absence of pain, and tin* intensity of one is often in propor¬ 
tion to the other feeding that preceded it ” Another definition, 
of somewhat the same eharaeter, is given by Spinoza, who says 
that “pleasure is an emotion whetehy the body’s power of activity 
is increased or helped, and pain is an emotion whereby the body’s 
power of activity is diminisbed or checked. Therefore, pleasure 
in itself is good,” (Spinoza’s “Improvement of the Understand¬ 
ing.”) 

Aa one retreats farther into the past, it will he seen that the 
physical properties of pain were not perceived, and that only 
a metaphysical interpretation was taken into consideration. 
The early Celts and Teutons had a mythological representation of 
disease, called Hela, a ghastly form who received all who died 
ol disease into her residence, Niflheim. In this were the Hall 
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Elidnir (pain), her bed, Koer (disease), and the table, Hiingur 
(Allen, 510). (Meero de«.cribed pain as a disagreeable move¬ 
ment in the body (35); Gainbuus called it a disagreeable sensa¬ 
tion which the mind would rather not experience; while Sauvage 
spoke of it as a di<3agrc*eabie sensatum originating from any lesion 
of nerve fibers (5). Valentine (507), Wundt (508) set forth the 
idea that too great an intensity of stimuli may cause pain; Erb 
held that every iiier<‘ase of sensory stimuli is capable of producing 
pain as srwm as it attains a certain intensity; Eulenburg (500) 
states that it is a gradual increase in the feeling which accom¬ 
panies every sensory process. 

From the j)r(‘(*eding, wc see that there are two ideas underly¬ 
ing the various ilcfinitioii'^ for pain; the one physical and the other 
nR‘taj)hy8ical. The oI(l(*r writci’s dwelt u]»on its p.sy<*hological as- 
p<‘(*t, nanudy, that it is a disagreeable sensation, while the modern 
thinkers add that I lie disagreeable sensation is the result either 
of lesseiud nutrili^e activity in the cell (receptive or perceptive), 
or is th(‘ indicator of the reaction against wliatever tends toward 
the destructi<»n of the organism. 

UnirnsaJHy of Pain.—As an evidence of the universality of 
pain, wc find words expressing it in all languag<*s; and as an evi¬ 
dence of the anliipiity of its existence, we find that the word ex¬ 
pressing it is practically the same in all languages having a com¬ 
mon origin. In tin* English language, the name is probably de¬ 
rived from the Alivldle Kuglish, and is a term used to convey the 
idea of snlTering. This, in turn, like a similar expression 
found in all modern languagv's, was probably derived from 
the Latin pa-na, which means a puni^hment, and which no doubt 
originated in the Greek word irolw^ also meaning a punishment or 
penalty. 

Metaphysical Consideration of Pain. —Thus far we have been 
considering pain as a sensation. This, according to Marshall 
(‘‘Pleasure and Pain,” p. 25), is untenable, for the following 
reasons: 

A sensation must have a receptive, a conducting, and a per¬ 
ceptive organ and 
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(1) No center for pain haa ever been defined or located.' 

(2) No special means for pain production are present, as in 
the case with other sensations. 

(3) Fain is aroused by the moat varied stimuli, while sensa- 
tioils are aroused by well-define<l and limited stimuli, which must 
bo exerted upon a special ^onsory-percoptive apparatus. 

(4) Sensations are themselves both painful and pleasant; 
therefore, pain and pleasure are but attributes of sensation, and 
cannot exist by themselves as separate sensations. For instance, 
heat, cold, taste, smell, hearing, and sight may all be painfully, 
as well as pleasurably, perceived. 

(5) Pain may exist in the intellect without any peripheral 
cause, but in this case it generally acts as a qualifying factor in 
emotion, which is a mental state. It is extremely difficult to say 
whether an abstract idea can or cmiiiot he painful. Perhaps the 
most we can say is that it is either agreeable or disagro<*able. 

(G) Another argument sornetiuies advanced against pain be¬ 
ing a distinct sonsation is that we can draw up in the imagination 
a representation of sensation without its actual presence; but we 
cannot, by any stretch of the imagination, conjure a picture of a 
pain, but must always assoedatc it with some sensation, such as 
touch, heat, cold, etc. 

Newer research has showm that Marshall’s position is abso¬ 
lutely untenable, but we shall for a moment discuss its merits and 
demerits, with the hope of adding light to the whole subject. With 
regard to Marshall’s first proposition, that no center for pain has 
ever been defined or located, it may be said that while, as a rule, 
physiologists and psychologists do not limit pain perception to a 
particular region of the brain, tlir y hold a rather unanimous htdief 
that the sensations, of wdiich pain constitutes a part, have their 
centers in the postcentral gyri. Calkijis speaks more definitely. 
He holds that the centers for pleasure and pain are in the frontal 
lobes, and that it depends upon the state of nutrition of these 
cells whether the excitation which comes from the motor areas of 

1 At the present time, however, most physiologists hold that the pain center 
is located in the optic thalamus. 
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the Bolandic Assure produces pleasure or pain* If the eelU are ilk 
a building-up process, that is, in the stage of anaboHsio, the reaplt 
is pleasure; if thej are fatigued, the result is pain. If the state 
of nutrition exactly corresponds to the state of need, the result 
will be neither pleasant nor painful, but will be one of indiffer¬ 
ence, This is a purely speculative hypothesis. What, in the 
first place, produces the nutritive derangement in the frontal 
lobes ? It is a fact that a patient who is fatigued, either mentally 
or physically, will feel painful stimuli more acutely than one who 
is not in such a state of fatigue; hut it is also true that fatigue is 
not necessary to the perception of pain, since even those who are 
in the l>cst of health may suffer from it. 

More recently it has bi'cn held that the paiu perce])tive cen¬ 
ters lie in the cortex of the postcentral coiuolutions, hut Thomas 
and Oubhing (512) found, during an operation, that the post- 
central convolutions could be manipulated without jiaiu, the pa¬ 
tient at this time being jicrfcctly sensible and alert to all sensory 
phenomena. The operation consisted of incision of the cerebral 
cortex and removal of a tumor, all without pain. During the 
operation, the patient had not the “least sensation of any descrip¬ 
tion, though the operative technic required the cutting across and 
the breaking up of many fibers, as well as the irritation of the 
gray matter.” It is iiitcreisting to observe that these areas cred¬ 
ited by many with pain production were, when irritated, entirely 
insensitive. This, however, may not entirely negate their pres¬ 
ence because painful stimuli are effective only in the receptor 
end of the neuron or in the course of the neuron, and it is likely 
that the center of perception, since it possesses no adequate ap¬ 
paratus to receive a j^ain stimulus, would be unable to iierceivc it. 
Centrally projected pains, as from thalamic lesions, are of an¬ 
other type. Hero the associative memory centers lie and at the 
same time it is the region where the third neuron of the sensory 
nen'es arises—and thence passes to the periphery. However, if 
centers for pain perceptions arc admitted, there must be more than 
one; and at least two must be separated: (a) centers where the 
sensations are received, and from whence they are projected to 
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pditieptive centers, as the thalamus, for instance (see tha* 
tamic lesions), an4 (b) centers which record tiie painful impres¬ 
sions in memory, and in the future, either upon some subjective 
or peripheral irritation, project them into the perceptive centers, 
where they give rise, in consciouaneas, to the sensation called pain. 
l!he following diagram exemplifies the meaning of this: 



Fio. 3.—Schematic Iluisteation, Showing How the Vakious Sensa¬ 
tions AHE TlUNSMirrED FROM THE FeRIPHERY TO THE BrAIN CoRTEX 
AND FROM THENCE TO THE TwO lilt^lN CENTERS. 

(1) The tdeaiion center wljere the difTerent ix'reeptions are correlated into 
thoughts and ideas (objdPtive sensation), and (2) the memory center, 
where the separate perceptions are stored until again they are called into 
oonsCiousness. A block at A would occlude all scnijory perception of 
stimuli and the memory storage of the same. A block at b would occlude 
the transmission of present acting sensory stimuli, so that they would not 
be perceived in consciousness. However, the center still receives im¬ 
pair from the memory center, which it may evolve Into consciousness, 
wh^e they are perceived as acting in the present (subjective sensation). 
If the path to the memory center is destroyed, all recollections of prior 
sensations are lost, and the ideation center, owing to lack of comimrison 
with previous a^sations, would be unable to correctlyinterpret the ones 
it th^ receives and may interpret cold as hii^t, or touch as pain, etc. 
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Menunry Centers for Pain.—^It is further evident that aU of 
the energy received in the areas for painful impressions is not 
transferred to the areas of perception of pain, but that some of 
it is transmitted to the memory areas, from whence, in the future^ 
it may be transferred to the areas of mental perception of pain, * 
thus giving rise to pain wliich is subjective in consciousness, and 
therefore called suhjeciiue pain. 

In regard to IdarsUall’a second point, it will be shown later 
that special filK‘rs for pain conduction do exist in the peripheral 
nerves, cord, and brain (eortox), and that these fibers carry im¬ 
pulses from pain receptors existing in special areas, and have the 
single function of earr;sing pain impulses and no others. Head 
has done more than any other observer to establish the fact that 
the different sensations Inne separate receptive organs, which re¬ 
ceive stimuli ])eeuliar to them and to no others. 

Marshall’s third objection is liarder to meet, in the present 
state of knowledge, for it may bo true that certain irritations, 
exerted to excess on some sense organs, may produce pain. While 
as yet no specific pain fib<‘rs have beem discovered to be prei»ent 
in the retina of the eye,^ it is not improbable that such fibers 
exist; or, should they not exist, that the reaction which excess of 
stimulus pro<luces in the receptive optic cells in the brain causes 
fatigue of those cells and that this is transmitted to the fibers of 
adjacent cells, in which a reaction interpreted as painful is pro¬ 
duced. I’liat such a hypothesis is not entirely without basis, may 
be seen from the assertion that “there arc s]>ecial pain nerves run- 

*Jn this respect, Poster (“ Physioloffy, ’ * ■ 5th edn., Part IV, pp. 281,^ 
282) agrees with Ooldsehcnler (473, "Ueber den Sehnierz,p. 8), and in 
speaking of the pain from stimulation of the retiu^ says: have no evi¬ 

dence that simple stimulation of the retina, however excessive, will give rise 
to pain, meaning, by pain, the kind of sensation we feel when the skin is cat 
or burnt. We have no evidence that an auditory, or an olfa<*tory, or a 
gustatory sensation can, through mere intensity, beeomo converted into a sen¬ 
sation of pain. We niny assume that the pain which we feel when the linger 
is cut 18 a wholly different thing from the pain which is given to the most 
delicately musical car by even the most horrible discord.” These considera- 
tiuus suggest to Foster that cutaneous pain is not simply an exaggeration of 
tactile and temperature sipisations, but a separate sensation developed in a 
different way. 
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^ ^ Biiag parallel to and in the same trunk with the sensorj nerves, 
having a special sense of perception in the brain, and operating 
only under the influence of intense irritation,” Matzinger^s (328, 
'» p. 138) statement, that “it is unlikely, and contrary to natural 
laws, that there should be an elaborate mechanism of highly or¬ 
ganized tissue which is destitied never to come into use in some 
individuals, or at least only in a very limited way,” will have to 
undergo modification, for it has bo<‘n proven that there are such 
tissues in the form of a]>peial nerves (pain, etc.) for certain types 
of sensation (Edingor, Head, Strnmpell, etc.). 

As to the fotirlh objection, that pain must be an attribute of 
sensation hccaubO eacb scns.ition may be both painful and pleas¬ 
ant, it is ratber difficult to fonnnlate a proper answer. Were it 
not for its clear .sej)<iration, in the skin, from all other 
sensations, one would l)e forcetl almost naturally to the con¬ 
clusion that pain really is only a (piulifying factor in sensation. 
Yet it is pwsible that the ])ain sense which one finds in the 
periphery is a highly <iiffereiitiatecl toueh-sense; that pain is 
present in other organs from a too great stimulation of their 
sensory end organs; and that pain is {iresent in their centers from 
overactivity. 

The fifth and sixth arguments are not supported, in view of 
the general hyj)()lhesis that thoro are 8])e<*ific pain sensations. 

Causative Factors in the Production of Pain.-~The produc¬ 
tion of pain dejiends u])on the presence of a profier stimulus and 
the integrity of the rcccpti\e, the eon\ eying, and the interpreting 
apparatus. The stimuli may he’ dn ided into those due to me¬ 
chanical changes in prissme, to 1<*\(niia, to chemical changes, and 
to electric or thermic ri'actimw. I'he stimuli due to mechanical 
changes are exerted either ujion the terminal filaments of the 
‘ nerve, or on some of the neurons extending from the brain to the 
periphery. This nieehaiiieal irritation may be due to pressure 
from an infiammaioiy exudate (see Inflammatory Pain), to pres¬ 
sure by new growths, or to prolonged, strong coniraction of a hol¬ 
low organ (Mackenzie). Hemorrhage in the body tissues will 
almost invariably cause either deep pressure pain, or epicritic pain 
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(Head), Tiplees the rupture is an areolar tissue, when, <ming to the' 

looseness of the ti‘^su(‘s, pain is not present until the local dis- 

« 

tention becomes excessive, or until pressure is made on adjacept 
structures. In rf‘gi6n« where the tissues are denser and more corn- 
pad, pain is v<*rv severe, even from the begiuuiiig of the hemor¬ 
rhage, as in hemorrhagic pancreatitis. In <*avities, also, hemor¬ 
rhage is often provocatixe of the nujst intense distress. This is 
]>artieularl,y trm* of ibe jM*ntonea1 ea\ity. The eause of this ex¬ 
cessive pain is rather Imrd to ddeniiine, in view of tbe fact tbat 
in this location the rcsistiim*e to tlic hemorrhage is almost nega¬ 
tive. It imi,> Ih* that l)l<»)d possesses bomc suh^tances which are 
partieularh irritating to the ])eritoneum, and that this irritation 
is transmittid to the hod> wall as pain. E\en as hemorrhage 
causes pain, so also in home cases ot eongcbtion, it eases the pain, 
as in swolbu turhinalts, premenstrual congestion of the 
uterus, etc. 

The c.tlcfil of the surfnrp slutntlnlcd is important in (he pro¬ 
duction of certain kinds of jiaiu. If the area of stimulated sur¬ 
face is too Miiall, 1)0 pain is felt. It hcems (hat, in certain areas, 
only an aggr(‘gate of stimuli cun jiroduce pain (Tigerstedt, 4S3, 
p. 467). 

The stininlus which causes ])aiu may not be of any greater 
magnitude than (hat whi»*h is daily experienced hy the organism; 
yet, from frequent repetition, a condition is reached iu which, 
before recovery from one stiiuulus, tlie cell recei\<»s another, and 
so on. Each btimiilus leaves a little of its irritative quality, 
until (he tension from the aeeumulatioii of these irritative 
remnants Imvoiucs too great, and release of nervous energy 
takes ])1ace in llu' cell, the pain threshold is reached and tbe 
smisatioii of pain results. After once having overcome 
the threshold, secondaiw tliseharges take place on a slighter provo¬ 
cation. 

Sudden nUtraltonf, of blood pressure create pain, as is seen 
w'hen a tourniquet, ijliicli has been on a limb for several hours, 
is removed. 

Toxemia is a eause of pain, particularly iu severe anemia of 
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ft* ;part, etidi as is found in emboli of tbo arteries,^ James re¬ 
ported a case of complete obstnietion in circulation of the aorta, 
in wbieH, after the ligation, the patient had tho most severe pain 
(B. W. Mitchell, 203, ]>. f»2). The causes of this, "Brown- 
Sequard thought to Ik‘ an accimiulatibn of OO 2 in the tissues. 
Vulpian regarded it as being duo to the lack of oxygen, while W. 
Mitchell thought that it might l>o due to sudden annihilation of 
nutrition, osmosis and conditions of pressure.’’ 

Pain may also ho due to tho accumulalion of toxic products 
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in a part, as cxouiplitietl in the fatigue pains of nuiaele, wherein 
the products are tlio rcMilt <»f nietaholic* waste; or <>lse the toxin 
may be derived from t'\ogenons wtiirees a*’ from tho alimentary 
tract or from an outside toxic agent, alcohol, etc. It may also lie 
the result of toxin.s from bacterial organisms. I'he toxin acts 
upon tho receptor cidl-., or on the stnsory none substance to 
which the irritant may 1 k‘ traimforn <1. 

As to chemical causative factors, there may be many, princi¬ 
pally in burns, severe isehemifi'., etc. From tlie nature of tbe 
condition, toxemias might aKo bi* cla*'-.ed among cliemicul agents, 
inasmuch as in toxemia the poi«>oii or irritant is of a chemical 
nature. 

*Very severe pain is felt in infaret kidney nfajperin). Pifin is also 
extremely severe in arterioselerotie tbrombosis (liucrRcr and OriH). Intense 
pain is also felt in artenoselerotic thromboam of the lower limb, a diar'ano 
wfaieh is especially prevaU'iit among the RnaBmii Jows. Tho pain is ho agon 
iaing and constant that tbe poor siiffeicrs will consent even to tho extiomo 
semedial measure of amputation rather than bear longer sutfering. 
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Decreased alkalinity of the hlood, as suggested by SirXaud^r 
Brunton,* may also produce pain. This may explain the cause 
of the generalized aching pain that is present in infectious 
diseases. 

Photochemical changes in the rods and cones of the retina of 
the eye are produced by light. When the light is too severe, these 
changes are cxcoasivo, and the stimulation of the optic nerve 
is stopped or modified, so that vision is obscured and pain results 
(Matzinger, 328, p. 139). 

In some cases trophic changes in the skin may also produce 
pain. This may be peripheral, due to irritation of the sensory 
receptors (j*rotopathic), or central, due to changes in the sensory 
celTdistribution in the cord. 

Electrical reactions cause pain, as may Ix; proven by the use 
of the painful, interrupted electrical current (Head, .519). This 
is one way of testing sensitiveness to pain (see Intensity of Pain). 

Heat and cold are frequent causes of pain production, the 
reason evidently being some chemical change in the region of the 
sensory receptors. This, however, will be more fully considered 
in the section devoted to the relation of pain to temperature. 
Freezing of a nerve will cause such an irritability of the nerve, 
below the point frozen, that the least pressure upon it causes pain 
in its distributive area (Weir Mitchell, 203, p. 18). 

Apparatus for Receiving and Conducting Pain. —The various 
forms of receptive apparatus are not, as yet, well defined. Special 
terminal filaments are present for certain forms of stimuli, but 
their distribution is little knowm. Prom the universal presence of 

pain, it wwild seem that the stmse-reeeptive organs for pain are 

‘Sir Lauder Brunton (536) states that ho became infected with the 
staphylococcus pyogenes aureus, and that numerous boils developed which had 
, w stinging, burning pain, generally worse abont three or four hours after 
eating—a time when digestion would be most active, the absorption of the 
acid-formed contents of the stomach greatest, and the alkalinity of the blood, 
from their absorption, least. From this he concluded that the pain was due 
to a decreased alkalinity; and, proceeding on this assumption, he took fairly 
large doses of alkalies, with a resulting diminution of pain. He then tried 
the effect of the biearbonates, applied directly to the boils, with a consequent 
diminution of pain. In toothache, also, the application of bicarbonate of soda 
to the cavity of the tooth has a beneficial effect. 
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widely diffused. These receptors are capable of receiving pain 
stimuli of various kinds, touch, deep pressure, heat, cold. Their 
action may be abrcgated by excessive cold, cocain, vibration, elec¬ 
tricity, etc. These terminal filaments in the skin have been 
called noci-eeptors (nocuous ccptors) by Sherrington (522). He 
classifies as receptors all organs in the skin and mucous mem¬ 
branes which have developed by a long series of evolutionary 
changes, and which have the ability to distingtiish stimuli arising 
from different sources, such as t(‘nip(‘raturc, pressure, or touch. 
Those portions of the body most snl)jeet to injury should, there¬ 
fore, have a more numerous su})ply of noci-ceptors than those 
portions which arc not so (‘xposed. If this is true, we should 
find the fingers, wliich are exjxiscd to injury, hetter sii})plied with 
these cei)forvS than the bi-ain, which, hecauho of its iriclosnre in the 
skull, is prevented fnnn injury. S\ich is the case; for in the 
brain, the cortex is found to he relatively insensitive to many 
stimuli which ordinarily cause pain sensations ((Vile and Sher¬ 
rington). 

The pain-condvdintj apparatus consists of the nerve fibers 
leading from the i)cri])hcry to the sense-perceptivc centers. Any 
irritation to the axis cylinders of the sensory nerves in this path¬ 
way will he transmitted to the j>eri])hery and be felt as pain. Irri¬ 
tation may be in the form of inihunmation of the lu'rve (neuritis), 
of the ganglion (herjics'), of the pf)s1 roots (tabes) within the cord 
(transverse myelitis), or in llie thalamu'^. Various agents may 
act upon the axis cylinder jn’oee^ses (n(>rves), bueli as tetanus 
toxins, arsenic, alcohol, etc. The h(‘a<laehcs of toxic origin, fa- 
tuiliar to all, are usually due to stimuli, a»*ting upon the dural 
distribution of the trigeminus. 

Pressure on (tie conduciini; fibers <*auaes, as a rule, a severe 
pain reaction. Yet, it is possible f<»r pressure, when equal and 
constant, to be very s<*verc without producing any pain reaction. 
It seems moat potent for pain production when it varies in in¬ 
tensity; the more variable the pressure the greater the severity 
of Ae pain. Such a pressure we sec exerted by new growths, as 
tumors or cysts, or by inflammatory changes, as in meningitis. 
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The sens&^perceptive centers in the hrain may, Irom oft* 
repeated stimulation, heeome hypersensitive. It is often the case 
that, after the orip^inal cause has ceased, the hypersensihility re¬ 
mains, BO that stimuli of ordinary intensity, when they reach these 
centers, may he intcrjjreted as painful. Whether this is due 
to a hy})era('tivity of cortical eelL, or to a lowering of the thresh¬ 
old values in the receptors, has not as yet been definitely estab¬ 
lished. The so-callcd occu[)atiori neurosis, in which pain is pres¬ 
ent when the patient attempts to perform some aceusbimed task of 
manual dexterity, may serve as an example of this. Here the 
pain, ns well as the spasm whieh accompanies it, may be said to 
represent a rein'll ion on the ])arl of the overused cortical centers. 
This rebellion does not seem to he so mm*h upon the part of iso¬ 
lated eemteTb as elue to fatigue in the a.ssoeialion e»f eeu'taiii stimuli, 
which are e*arrie*d to the* allVe'ted are'a from other centers, and which 
have the p<wer of jn'odiicing certain coe»rdinatei actions. The same 
oente'rs may he called into jday to make other movements of the 
same muscles without producing j>ain. Thus, a person who is un¬ 
able to write without pain may be able to sew without any trouble 
(Walte)n, r)17, ]). ft .should not he overloe)ke'd, however, 

that such ae*tB are only apparenily similar. In reality they are 
quite diverse. 

We have spoken (A the lowering of the tlire,shold to pain. In 
neurasthenia it would aj)i)ear that, for reascm-i as yet unknown, 
such a rediietiou tak<*s place so that the body i.s more capable of 
reacting to stimuli (iueluding pain) than when it is in a normal 
state. 

Shock, anxiety, apprehension, have an effect in lowering the 
pain thre.sholds for ^a^ious .stiimili. Jnst what the molecular 
factors may lx* underlying this change no one knows. Clouston’s 
phrase, “disfurhaueo of molecular equilibrium,” is as good as any 
other, whate\er it may mean. 

Pain and Mental States. — Emotions, like anger and fear, 
sometimes give rise to severe nervous attacks which are typified 
by headaches; and in this relation it is an odd coincidence ,tliat 
only tlie unpleasant emotions give rise to disf^eeable sensatio:^ 
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fire wre^^ no one has ever heard of a pain (headache) being pro¬ 
duced by joy or happiness. IJypnoma may also have the power of 
bringing into the patient’s consciousness an intense perception of 
pain. Some blindfolded persona will experience what they think 
to be pain, if, prior to running a cold instrument across the skin, 
they are told they were going to be cut. In the dream state, also, 
vivid sensations of pain may occur. One of my patients, a non¬ 
pregnant woman, has iK’en aroused frequently by apparent labor 
pains, of which *'he had not the slightest perception upon awak¬ 
ing. The modvs ojxmndi of this perception was described when, 
in speaking of consciousness, the nietliod of transference of im¬ 
pulses from Ibe re(*ei)tive cent or to the perceptive center was il¬ 
lustrated. There has been some* controversy as to whether it is 
possible to hnayino pain. The answer sren>s to be simple; for 
how else would it be possible for th<‘ hystoric to draw from mem¬ 
ory’s store, and present to \l\id ^iew, sensations which are as 
realistic as tliouali they were actually taking jilace? And is not 
imagination, of W’hicli the hysteric nneonseiously makes abundant 
use, but the powder of transferring sensation from the warehouse 
of past experiences t(> the mart of prcsmit change? 

Relation of Pain to Other Sensations.-- We now apiuoach the 
most difficult ]>art of our sjibject, nanifl) the consideration of 
pain in its relationship to otlicr scii'^afious. Pain is so inextricably 
mixed up with other sensalitms that at first it would M‘ein almost 
impossible to un^a^el the skein. Yet, the riddle is not so difficult 
to solve if we only reeogni/e one factor, and always consider it in 
our study of this subject. TIjjs factor is rrolufiun. If we refle(*t 
that our nervous system is the development of nameless thousands 
of ages; that from a most simple form it has develo]>ed to a most 
complex system; and that during tins development its structures 
and functions have constantly been mcMlified by and adjusted to 
the changes in environment, it is easy to understand how> by these 
constant changes and innumerable modifications, it has reached its 
present complex and intricate'form. The nervous system at fir“^ 
(in our progenitors) was very crude, being little more than that 
Vhich was essential for the carrying on of the two great fund ions 
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of the organism, namely, growth and reprodnction. As th© 
ganism developed, it became more and more susceptible to external 
influences, and more and more cognizant of its environment and 
the physical state of its being. At the same time, the means of 
defense were ini])roving, so that the organism was better able, to 
protect itself from injury and the external dangers of which it 
was just becoming aware. Probably it was at this time that the 
various exlernal senses were called into activity. An analogue of 
this is seen in the human embryo, in which it is held (Mackenzie, 
09) that the cerebrospinal system is a later develo])ment than the 
sympathetic, the sympathetic being concerned with the essential' 
processes of life, while the cerebros})inal is concerned only in 
communicating to conseiousness the relationship to surrounding 
objects, the relationship of different portions of the body to each 
other, and the intensitv and variety of stimuli which are received 
from different sources. In other words, cognition is dependent 
upon this exterior sy.stem. So, it is held that the development of 
the cerebrospinal system is for the purpose of defense against 
injury, and that the principal means of coinmunicuting the exist¬ 
ence of such an injury to couseiousn<;ss is by a series of disagree¬ 
able stimulations which, by long association, have been grouped 
into various groups and are called pam. 

Yet, pain to touch is not the only sensation which, because of 
ancestral necessities, has been developed from the primal sensi¬ 
bilities of a simple organization. In the same class arc tempera¬ 
ture, light touch, and deep sensibility. Light touch, as it was prob¬ 
ably the last to develop, is the most vulnerable; so that, in lesions 
of the peripheral nerves it generally is found to be one of the first 
sensations to disappear. Touch and pain have been regarded by 
some as variations of the same sensation. From the following 
facts, however, these two sensations cannot he considered the same: 

(1) The distribution areas of touch and pain are not identi¬ 
cal. Were they but modifications of the same sensation, their 
localizations would be exactly similar, and both would bo present 
at the same time. The exact opposite of this was present in a 
case reported by Head and Thompson (206, p. 553), .where, in a 
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lesion of the spinal cord, an area on the limb was insensitive to 
pain, while it was sensitive to light toneh and pressnre.^ 

(2) Another illustration in point is given by Biemacki 
(Witmer, 527), who stales that pain and temperature seiibc eaii be 
made to di8aj>pcar by pres^ll^e on the ulnar nerve, Avhile the otlu*r 
sensations, as touch, localization, and nuiscnlar sense, remain. 
This would argue eitiu'r for sjuH'ial nerves of pain, or else for the 
reduction in the conductivity of individual fibers; so that if pain, 
in the case of touch, is due to itu*rea><ed molecular vibration, the 
fibers would not be able to carry the stimulus. Yet, such a suppo¬ 
sition is hardly tenable, from the fact that disease of the cord, 
and of n certain area of it, will jnodiice a 1 (hs of pain eomluelion, 
bnt not of light touch; and, ri<f it’rfsn, l(*sioiis in tlu* cord may 
produce a diMiirhance of liglit touch pcrc(*]>ti()n and in>l of pain 
perception. 

In a cane reported by (lowers a unilateral hemorrhage* into the 
lateral columns and gray *»uh'<lam-e of tlu* u])per e(‘rvieal cord pro¬ 
duced analgesia and thevmoaru'sihcsia. In this ease there was a 
complete loss of pain on the opposite side of the body, without 
disturbance of light touch 

From the al)o\e it would senii that the pain ,'iud feiuperature 
senses are more closely related llinu are jmiii and touch. In 
other eouditious the sens(*s of touch and pain u])pear intimately 
related, as is shown, when by liradually increasing Iho pres¬ 
sure on a part, the sensation ])ro<lueed ehauges from that of touch 
to actual ])ain. Witmer fomid that a maximal presstiro of 
1.0 gra. or 2.0 gm. will give the ''en*-ati(a> of loueli greater in- 
trasity. The same stimulus, ranging frf>m iiO.O gm. to 15.0 kgin., 
produces a sensation of pressure, while at times a pressure of 5.0 
kgm. to 15.0 kgm. will give rise hotli to pressure and pain sen.sa- 
tions. A maximal stimulus alK»\e 1,5.0 kgm. gives rise to pain 
only. This Head has shown is due to specific receptors of deep 

* This is fTcquontly found in dissoriation pardlyHis, which is conspioHoiisly 
present in syringomyelia, ft is also found, less marked, but much more fre¬ 
quently than is usually asHiirned, in neurotic processes, in tabes and in 
paralysis, as well as in alcoholic and hysterical persons. (Osier’s “Modern 
Me^cine,’’ “Diseases of the Nervous System," p. 194). 
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senaibilify whose threshold values are approximately stated by 
Witmer. ■' 

la tabetics, also, it is very common for some dissociation be¬ 
tween pain and touch to be present, as frequently the patient will 
feel the touch of a pin point much sooner (one or two seconds) 
than the pain caused by its penetration into the skin. The term 
delayed patn f>ensahon is gi\cn to this state. 

A dissociation between pain and touch sensations may also be 
present under the action (»f cocdin, <*hloroform, tabes dorsalis, hys¬ 
teria, Inpnolism, etc. During operations, wluui ancsthe'^ia is not 
complete, it is ratb(*r common for tlie jialient to comidaiii that he 
feels the touch of the knife, but no jiain. Should pain be present 
and touch lie absent, the patient will be un.ible to localize the pain; 
and, inversely, it is found that the more acute the tactile sense of 
a part is, the more accurate is the localization of pain in that 
part (Hall, p. 142). 

Of the sensations, paiji and tt inpcrature seem to Ihj the one** 
most closi'l;^ eonn(ett<l at hast, this holds true in regard to 
the cord, for lesions heie nioie frtquentK produee a dissociatioii 
liefweon the otlu r sensations than hctwein pain and proto- 
pathic temperature. That they ro[)res(ut degrees of tlio same 
sensation cannot he held, heeanse, in the first place, the tompera- 
tuTO sensation may rein.un wdieii all the others are absent (Head 
and Kivers, Ilof. 8(5). Jii such cases, the patnuit does not respond 
to painful tactile stiinnli, but to painful beat or cold stimuli. 
This would a]>pareutly slow a dilTerence eitluT in the origin of or 
in the conduction of tbfse two sets of stimuli. Yet, pain can be 
produced by a temperature of tin.M'' i\ to 52.6° 0., and cold 
pain by a tcmperatuie of j- 2,8° C. to — 11.4° C. (Dana, 
529), when the tactile seuisibility and the cutaneous pain sensa¬ 
tion are lost.^ This dillereutiat ion of sensation can occur only 

* According to Weber, *‘tlie pain produced by heat and cold is very dif¬ 
ferent from the sensation oi heat or that of cold. If the pain is not extreme 
tre feel at the same time the heat or cold which causes it, and can then dis¬ 
tinguish pain due to heat trom pum due to eold. But if it is extreme, the 
sensation is the same, whether caused by hc.it or cold’' (Strong, 47H). The 
pain sensation is located deeper in the skin than the terminal filaments which 
transmit eold, because, **ou contact of a cylinder, slightly heated, wit^be 
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witieQ the superficial nerve is diseased, and deep sensibility 
^remaiiis; for tbe part of the nerve conveying deep sensibility runs 
wift tbe muscular branch of the superficial nerves, and so may 
escape injuiy in case of destruetion of the cutaneous sensory 
branch* The sensibility to temperature changes is not equally 
distributed, it being greater in some places than in others. That 
heat and cold sensations have separate receptors can bo deduced 
from the fact that one may be present in the absence of the other. 
Rivers and Head (bfi) re]Knt a ease where the sciisatiou to cold 
was independent of any other sensation. It has been known for 
some time that heat and cold sensations have bixwial areas on the 
skin where they alone, of all the sensations, are present (Gold- 
scheidcr). Thus it will he seen that, in the course of development, 
certain ner\e element*., becoming more highly specialized, have 
arrogated to thtms(hes s[)ecml functions, one of which is the 
power of being stimulaUsl by hot ami cold objects. These recep¬ 
tors, devised for tenijieiatiire, are insdisitive to electrical and 
mechanical stimuli (lti\ers and Head, 80, p. 3S5). It has also 
l)ecn found that stimulation of teniperalnre points or spots by a 
needle will not produce pain (Tigi*istcdt, 483). Rxeessive stimu¬ 
lation by heat or cuhl may j>i*odnce only the sensation of pain. 
While it is probable that the < on elated senses arc jiresent, they 
are not felt because of the (»\er\\li< Iniing of the consciousness by 
the intensity of pain sdisation. 1I\i)eralge‘>ia to temjieraturo 
may be present with<»ut liyp(ialgesia t(» touch (Stern, ^^Archiv fur 
Psychiatric,” IftSU) ; and it ha*# aKo been notc<l that hyperal¬ 
gesia for heat may not be as marked as it is for cold, 

Oonv^ing Channels for Sensations.— It is apparent that while 

skin, on nbich a li'cl boon tippliod .itwl the (pulormio romuved, a painful 

stimulus without a trace of Inat Honsation was fill" (Moitlor, 505). 

A case in point is reported bv lUrkiT, whorciu, because of prossuro of a 
cervical rib, certain eonditions occiirrod in the nrea of distribution of the 
nenri cutanei braohii et antebrathu modinlos of the loft arm. lie found that 
m some areas careful testing showed that ]incks with a fine needle gave only 
pain, without calling forth previous toiuh or pressure symptoms. Ice at first 
gave no sensation, then pain Heat gave rise only to heat pain, without pre 
vious heat sensation. A stimulus of 47® C. (116 6® P.) and upward quickly 
caused pain, but no sensation of warmth. Barker claims that the pain was 
dnC to stimulation of pain organs (Witiner, 527 ) 



36 


THE NATURE OF'PAIN 


the sensations of touch, temperature, pain, and deep pressure ,pam,' 
are closely related, they are separate entities, and that each i# 
<lkrried by its own specially differentiated and functionating 
nerves.^ Wo have already referred to these, bnt will discuss 
them again iriore at length. 

* There has always been considerable tlisenssion among physiologists as 
to the prosenee of pain nerves and pain tracts. Advocating the existence of 
pain nerves are t^frojjg (SJJ.I), Krchl (534), Von Prey, Piersol (537), Nichols, 
Bianchi (“Psychiatry,’' p. .’158), Punkc, Ilead, .Ooldschcider, etc. Opposing 
the idea are Hull, Alanshnll, Mantegazisu (536), Dana, Brown-Sdquard, Mun- 
sti'rberg, .T:iines, Zielu'ii Jiiid Weir VJifehoJl (26.3, p. 40), who says: 

“Do y«>ii suppose that there always exist in those organs pain nerves, and 
that only once, jK'rliiipK, in a lifetime, these filaments are to be roused into activ* 
ity?“ lie further says: “As regards the akin, how shall we deal with the like 
difliculty if we ehooae to Isdieve that everywhere are peculiar nerve fibers de¬ 
voted only to transmitting painful sensations? “ So he concludes that pain is 
not u “distinet sense, with afferent tracks jiecjiliar to itself/' but that it is 
“the central expression of a eertain grade of irritation in any centripetal 
nerve." Jfe goes on to say' (]*. 4S) that if a nerve is cut, and “the nerve ends, 
having been ullowetl to cieatiizo without union, siiotild be constantly irritated 
by iuqirisonment in tlie liard tissue of stumjis fir sears, or by a nouritis, a great 
variety of peeuliar sensations are felt, siieh as the feeling of being tickled, of 
motion in the lost or diseonnected part, heat, cold, ete. These facts seem to 
prove that some peeuliar jteripheral arrangement for the production of touch, 
souse of moveineni, and the like, is without firm physiological foundation." 

The last example is hardly to'lhe point; yet, at the time of writing, it 
was well taken. To ilay it is recognized that, upon irritation of a nerve, the 
pain is referred to the jierifdn'ral distribution of that nerve because the brain, 
colls have learned to interpret such a stimulus as coming from a particular 
area, and will so continue to interjiret it whim the direct communication with 
thut area is internqded; so that irritation applied in the course of a nerve 
is always felt as though it were coming from the peripheral distribution. 

One of the strongest advocates of special nerves of p.ain is von Prey, who 
gives the following reasons for his belief: 

(1) “By observing certain precautions, mechanical stimulation of the 
skin with a bristle produces a pure sensation of pain, without any prelimi' 
nary or accompanying sensation of pressure. 

(2) “If a bristle bo placed over a pressure {Joint, the sensation appears 
immediately, but at once fades aw'ay again, and usually becomes unuotieeable 
after a short time. Over the pain point, the effect appears later, gradually 
iucreases in strength, and decreases -again after reaching a maximum. 

(3) “When the head of a pin is pressed for a moment into the skin there 
follows very often, after the sensation of pressure, and separated from it by 
an appreciable interval, the sensation of pain." 

Von Frey claims that on the back of the hand, over the metacarpus of 
tho ring finger, sixteen pain points can be demonstrated as against two 
pressure points. The nerve endings which convey pain are, he believes, prob¬ 
ably the free intraepitheiia nerve endings (Tigerstedt’s “Physiology,’^ p, 467),' 
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The channels for conveying sensibility are divided into super* 
ficial and deep sets (Head and Thompson, 200). The superficial 
set is again divided into two others, (he ptoio^alhic ^ and the epi~ 
critic^ These differ from each other principally in their power of 
conveying degrees of .stimuli, the epicritic being finer, and capable 
of conveying slighter degre(‘3 of stimuli. It is probably a later 
evolutionary devolopnient than the other. Pitt (5B0) states that 
it is developed after birth. According to Head, Kivera, and 
Sherren (bS), Head and Sherr(‘n ami Head and Thonip.son 
(206), the systems for conveying sensations, with the stimuli 
which they carry, are as follows: 


I 

Systkm of 

Dr,EP SfcNSIBILITV 

Deep pressure, which, 
when exees^'ive, is 
iiirerpreted as pain. 

Localization of pres¬ 
sure. 

Alterations in the 
positions of the 
joints, muscles and 
tendons. 


II 

8’\siL\r OK 

Protoimtuk’ 

Si ^slBlnfTv 

Painful <Mil ancons 
‘'limululions. 

Kxlreme*' of lieat and 
cold (lielnw 20 ('. 
and al)o\e (\). 

Visceral sensation. 

I*a infill «eiihatioii 
fioni a ]iriek. 

Kleetrieal htiinula- 
tieii. 


Ill 

S-^ntkm of 

KpIORITK’ 
Sl*.N.slBn ITY 

Light touch. 

(’haracler of touch. 

A’umber of points of 
pressure. 

Distance points aro 
apart. 

(^niracter of surface 
touched. 

Slight diflereuees in 
temperature. 


WUndt (Strong, 4.37) assumos that in the j>priph«>ral nprvps the paths of 
pain impulsps are the same aa thosp of ^■oiii'h, hral and cold impiilaps. When 
tactile or temperature Impulsps reaph the cord they find two paths open; a 
primary path, leading through the white matter, and a secondary path, or 
paths, leading through the giay matter. Impniacs ol moderate ]nton.sity take 
the primary path, and this path can accommodatp only moderate impulses. 
When excessive impulses come, they overflow into the secondary paths and 
pass upward through the giay matter, Funkc and (tolilwheider (“t^bor den 
Schmerz,” p. 19) agree witli the assumption that each nerve larries two sets 
of impulses, one giving rise to the ordinary enrndated st'nsations, and the other 
produeing pain. 

^The very fnll discussions of Head and Holmes (Lancet, January, 1912) 
give the latest summary of these studies. 

* Goldscbeider (62b) holds that the protopathie system does not exist, and 
that the 8o*ealled protopathie sensibility is but an expression of the lessened 
fruetionsl power of the nerve apparatus. 
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According to Head ami Ilivera, the fibers conveying deeip 
bility accompany the miiscnlar branches of the nerves, and 
distributed, in many cases, to the deeper tissues and Uie tendons 
of the lunacies. This is in aceorrlance with the anatomical find¬ 


ings of Sherrington (20.5, pp. 255-2.5(5), who says that ‘^ma;Cro- 
scopic nerve trunks are not purely motor, but arc 8en.soriraotor 
or purely sensory. Such nerves as tlie y>hrenic, liypoglossal, re¬ 
current laryngeal, and ]H*sterior interosseous eontain an abundaiK?e 
of fillers from semsory ganglia.” In musqles, the special end 
organ for root ganglia filx rs is calle<l a muscle spiridl.o (Kuhne). 

The Tierve fibers conveying these different sensibilities do not 
all converge into the same nerve or rcwits, although the filxirs con¬ 
veying the same sensation from the same part of the skin do so, as 
a rule. For instance, the jirotopathic fibers from the same area 
converge and arc all found in the same posterior roots. As a con¬ 
sequence, in root injury (<liagnostic jioint for root injury) they 
do not overlap, wJjile the epicritic fibers do, Iwnng conveyed, prob¬ 
ably, by several roots and first being merged in ll>e cord. 



Fio. 5. —Aukas of Ehcritic and Piiotopathic Sensibility. 


In the acc(>mpaiiying drawing is seen the eff»'Ct of injury of 
the sacral plexus below the point where it is joined by the second 
sacral nerve. Tlio third sacral nerve had been destroyed, and the 
nerves were bound up in a dense mass of fibrous tissue (Head 
and Thompson, p. 552). This illustrates the effect of injury to 
the peripheral nervous system before the fibers have been joiimd 
into separate comluctioii paths in the cord. These conduction 
paths for pain, muscle sensibility, touch, and pressure are separate' 
and distinct. This is illustrated in Fig. C', taken from Head and- 
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. - , . , . equals the numVr 

Jliomp?ion, which shows the effect of m3ury ^ 

tion paths to the cord. >ympad.elic 

The painful impulses from the skin enter t 

the prolopathic system. They probably become^J^ ,,^1. 



Fig C —ErPECT oi Inuthy to 
am: PATN-coNi>ifcrioN Paths 
IN THb CoHD. 

In the shaded area the pa its 
were uibensitive to all painful 
stimuli,while at the same time 
they were sensitive to liRlit 
touch and prebsuie (hiom 
llcad and Thoiuiison, 2U0) 


join i Off in contact 
plus to it. This 
Ipi the peripheral 
.roj of whieli the 
Donaldson he¬ 
llion nerve splits, 
Uitic distribution, 
s, is distributed 
viseeia would 
were strong 
ere not sev'ore 
alt 01 alien in 
sue, aud the 
'll be per- 

Fh. 7 r\ii.ArmiAL (’omi'let. 

ON OnL Sun OF IHK C^ORD 

iN(. \ Narrow Hand of ANRbi^ they 

ON iHh hvMi- Hidl at niB Lm . , 

TIIL liLSlON AND A HkoADER 
ANEsnil.SlA ON THB OPl’OSI TB’iUtLC- 

SuomiY Hki.ow thl Lkvbl, of the 
Llsion ( From I ^iliiiKer, NervSgen Zen- 
traloraaiH*,0 Auflage, p. 377, Fig 263.) 



k 


aud enter the in(rainedullar;y sv'.Uiu at the level of their entrance. 
The fibers from the deeji svsteni do imt enter by the same posterior 
roots as those conve.^ing painful enlaneous stimuli. Thus, more 
than one sesjment of the cord is roipiired liefore all the painful 
impulses from any one part of the hotly can be gatliered together 
and recombine<l. Aft<*r being recombined, they pass across the 
commissure to the opposite side, whore they ascend in the tractiis 
spinotbalamicus ot tectalis. The doeussation lakes place in the 
course of four or five spinal segments (Piltz, 40Y). According 
to Campy it may take six to eight. Tliis peculiarity of structure 
accounts for the irregular distribution of pain sensation in uni- 
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, t 1 • r spinal cord. If the lesion is not extensivo 
lateral lesions of t * 

enough to involve 

be a very indefinite 

then* is a d(‘finite 
definite loss below while on the opposite side of the 

body the sensatit 


all the fibers eomiiig from a part, there may 
loss of sensation; but if tlie lesion is extensive, 
loss (»f sensation in an area above and an in- 


lesion. I'ig- 'i 
lowing a unilat 
In the ae(*(»ni] 


ims an* entirely abolished below the level of 
, from Edinger, shows nicely the sensory results 
[(val lesion of the eonl. 

),inyiug drawing an effort is made to illustrate 
/sen&orv fibers. The fibers for all the sensations 

the course ot tlu* 

. . )r root separately, and pass from thence to the 

enter the postern' ^ ^ 

1 1 I ^iglion, these fibers eome into relationship with 

* cord. In tlu* ga/ . . * 

1 V liS with wliieh tliev are <*onneete(l, some of the 

I the ganglion eelr ' ’ 



^ Anterior or motorroot 
> - -PoBierlor ganglion celL 


Fig. 8.- Cross Section of the Spinal Cord. 

This represents on the left side the view's of Dogiel and Snuf on the course 
of the sensory fil«*rs in the postenor root; wrhilo on the right side is illus^ 
trated the view of Donaldson in regard to the division of the sensory 
neuron. 


ganglion cells being connected wdth more than one afferent fiber 
(Head and Thompson, SOfJ). It is in these ganglion cells that 
the afferent fibers from the viscera liave their origin. According 
to Warrington and Griffith (414), not more than two per cent, of 
all the (‘ells in the spinal ganglion are competed with the viscera. 
This accords with Langley^s statement that the total number of 
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tenaory fibers distributed to the viscera about equals the number 
of fiensoty fibers present in a posterior root. Bogiel and Onuf 
found the axU-cyliiider ])roc<>sse» of certain colls of sympathetic 
ganglia terminating around cells of a spinal type. 

Lndluni suggest^? that the xihceral nerves may give oiF col¬ 
laterals in the spinal ganglia, and that these, coining in cuutact 
with a spinal neuron, iua,> tranMiiit the stimulus to it. This 
stimulus would iluu be ])(‘icei\ed as c(nnmg from the ]>eripheral 
distribution of the neuron, in the distribution area of which the 
pain would be jierct'ived. On the otlaw hand, Donaldson be¬ 
lieves that the pen])licral bianch of a spinal ganglion nerve splits, 
and that one ol tin* bi ju('1i<*s i*, carried to the somatic distribution, 
while the other, thiongli llu* r.iinus comm uni cans, is distributed 
to the viscera. In tliis case, initatiou of the viscera would 
so alter the gaugboii <(.11 Ibai, if the initatiou were strong 
enough, it niialit givi rise to pain; or if it were not severe 
enough to cau-.e paiii, it luiglil pnuluce such an alteration in 
the cell that a st.ile of h\pets(‘Usiliility would etisuc, and the 
slight irritation m its ]K*n]>li(ral (list ri but ion would then bo per¬ 
ceived as pain. 

After (be entrance of llie s<n>.oi;^ fibers into the cord, they 
are joined info welldefiiud bundles, all the fibers of .a single 
bundle having (lie same fumtem The filx'is cut(*ring the poste¬ 
rior cornua may be d<*hii('d as follows (May, .‘107, p. ToO); 

(1) Fibers which enter the jiost columns, and then divide 

into asecn«1iiig and dcse^oiding branches from each of 
these collaterals, jiass at various levels of the cord and 
end in gr.i;) luaitd (SdiulU Col., tdO). 

( 2 ) Fibers wdiieh pass forward and end around the cells of 

the anterior horn (Edhiger, 4 . 31 ). 

(3) Fibers passing to Clark’s column (Kdinger, 431). 

(4) Fibers which go to the cells of the yxistcrior horn, lat¬ 

eral column, then end in the gray matter of the poste¬ 
rior column of the same side, but do not cross (Kus- 
sell, 428, Mott, 430). These fibers terminate in the 
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medulla (post-column nuclei), but during 
course collaterals and some main fibers terminate In 
gray matter” (397). , 

(5) Fibers which pass to tlie post-column. ‘Collaterals are 
given off and pass to cells of the gray matter, and end 
generally around cells of posterior horns. The fibers 
themselves terminate around colls in the posterior col¬ 
umns, and sonic extend as far as the columns of Goll- 
and Bur<lach in the medulla (397, p. 760). 


Fibers arising in cells of gray matter are: 

(.1) Fibers running in antero-lateral columns, same side. 

(2) Fibers running in post-columns, same side. 

(3) Fibers branching, one part running in the antero-lateral 

column of same side, and the other branch passing over 
in anterior commissure to run in antero-lateral column 
of opposite side. 

The above arc primary paths. Secondary paths are also pres¬ 
ent in the cord. They are represented by: 

» 

(1) Fibers which arise in Clark’s column of the same side, 

and run to the dorso-spino cereb(‘llar tract (path of 
Flick and Foville) lying exterior to the crossed pyram¬ 
idal tract, and anterior to the post-root fibers. “In 
the medulla they are joined by a bundle of fibers from 
TUe crossed inferior olive, and pass directly into the 
rcsliform body, and thence to the cerebellum” (397, 
p. 763). 

(2) The ventro-cerebellar tract forming part of Gower's 

tract, in which the fibers arise: (a) In the cells of the 
posterior horn and intennediate gray substance of the 
opposite side, (b) In the cells of the posterior col¬ 
umn of the same side. Both pass up in the cord and 
brain, and terminate in the cerebellum. 




S.—Duoram Showing Intrabpinal Coobm of Snnsoby Fibhrb. 
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Fig 10 —Course of the Different SESbORi (Peripheral) Fibers, According to Head. 
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(3) The fibers of the traetus spiuo-thalaiwicus which arise 
in colls in the ])oslerior horns, cross over in anterior 
commissure to the s])iiio-thalamiona tract, and pass 
upward to oinl in the tlialamiis. Ooilatcrals are sent 
to: 

(a) The laUral lillot of the same side. 

(h) The posN'orpora (juadrip^emirin of the same side 
and iho opposit(‘ side*. 

(c) The anlerior corpora qinidrijfemina of both sides. 


The a^eendiiijaj ])atli in the anteritir eoluniu eoiisints of: 

(1) Lon^ ainl short inl(*rM‘f»mf‘nlarv tih(‘rs, the exaet origin 

and leriiiinationi of which ar(‘ oh^enre. 

(2) One s(‘l of lihirs wliich arises from tlie lateral bundle, 

)»asses into ila* ant( nor coliiniiis, and ihcriee iij) the 
cord to IcrmiuaU in tin' interior olive (May, IJU7, 
1 )yd^ n^lvi, 1 Jcclilcrew). 


Figures UJid JO will ai\(' a diagiMinnialie idea of the course 
of these lihers. 

After passing through the nu'^iul hllet lln‘ Hb<*rs <*ntcr the 
thalamus (Min, d!)7, pp 7s{>7!)l), fioin whem*e they are dis¬ 
tributed to the (*orle\, ■>onie, at pf)'it(*i’ior to tlie central fissure 


of Rolando (397). 



CHAPTER III 

DISTRIBUTION OF THE SENSATION OF PAIN 

The sensation of pain is either deep-seated or superficial’. 
When deep-seated, it is carried, as a rule, by the nerves of deep 
sensibility from the tendon receptors. These arc termed the ten¬ 
don spindles (tendon organs) of Golgi (Howell, They do 

not degenerate after section of the anterior roots, and therefore 
must be derived from the ])osterior roots and are sensory in origin 
(Sherrington, 540). They are ])artieularly irritated by anything 
which disturbs the relationship of the subcutaneous structures, 
such as deep pressure, or the rolling of die tissues over each other. 
Pressure made on the shin, raised in a fold, the base being held 
tightly between the fingers, with not be felt. This shows that 
this type of sensation (jiressure sense) resides in the deeper struc¬ 
tures, the muscles and tendons (Striiuipell). 

Superficial pain (protopathic system) is carried by the cutane¬ 
ous nerves. Here the pain fibers are associated with those carry¬ 
ing sensations of heat, cold, and light touch. Those sensations are 
all separately received ujion special nerve receptors, found in 
the skin in well-defined minute areas, each area being associated 
with a particular specific sensation. That the nerve fibers for 
temperature and pain are closely associated in the sanie nerve 
bundle is seen from the fact that, if either of them is irritated, 
the pain, if referred to a distant area, is felt in the same area 
(Rivers and Head, 86, p. 417). These local areas of sensibijity,' 
in which the pain fibers originate, ‘S^ary greatly in activity and 
threshold.” According to von Frey, the pain points are those, 
pain apots of lowest threshold in any particular area of the skin, 
Landois (541) states that the pain points do not coincide v^ith, 
46 



% ’ ‘ of the sensation of pain 47 

^ i 

% 

4!k0 fvTeSBQTe points vrldch are present on tbc same area, but are 
abotit one thousand times more numerous. 

The epicniic differs from the protopalhic system, in that it 
does not transmit pain, but seems 1o be* concerned with the dis* 
crimination of the finer %ariatioiH of sensation, ft is the last 
sensory system to appear, btdnfif developed after birth. Following 
an injury to a eutaneons nerve, epieritu* sensibility does not return 
until '^ome time after tlie recovery t)f llic other typos of «.*nsibility. 
Fur instance, p«iiu n turns before the'sensations of light touch, 
warmth, coolness and the discrimination of two points of a com- 
pass. Acc<»r<liiu!: to Head and Sherren (295, p. 193), the time 
necessary for the return of aeustbilify in the following systems 
after section of a cutanooub nerve is as follows: 


ruoioimmic Kpicnmo 


Begun 

Ulnar, with dorsal 

branch iiita<*t .. ? days 

Complete ulnar nerve. 109 day^ 

Median nene 95 da\s 

Median and u I n a r 

nerves . 101 d.iv*^ 


('ompleti'd 

Begun 

Completed 

133 days 

183 

days 

320 

days 

171 days 

199 

days 

278 

days 

190 davis 
« 

292 

days 

387 

days 

217 da vs 

271 

days 

470 

days 


A peculiarity of jiaiu sensibility i*^ tliat, in the absence of ther¬ 
mal sensibility, a tomperature bi tween 40'’ and 44^^ C. will cause 
pain; but as soon as the tlu irnal.s* use returns it reipiires a higher 
degree of stiinulatioii to overctmie the inhilutiou of the convey¬ 
ance of the pain slimnlus by the conducting apparatus normally 
resident in the part. The protopathie nervous system gives rise 
to hyperalgesia, hut the areas (d hy [k raigesia derived from dif¬ 
ferent nerves so overla]) that they are useless as a means of 
defining the distribution of any peripheral nerve. On the other 
band, the epieritic nervous system gives well-marketl, delimited 
areas which may lie uso<l to ilefine sensory nerve-distribution areas. 
This means of discrimination can only be used when the lesion 
ia in the course of a nerve. When it is in the nerve root, the 
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regioJis of (lialribiilion grc-atly overlap (Tigeratedt and Sher¬ 
rington), 30 that tljo “lateral aspect of the body is provided with 
a twofold, or even u tliro»‘fold ner\e ‘'iipply/’ 

Pain Localizaiwti .—To localize pain, it is necessary that the 
sense of toueli r(‘uuiiu intact. When it is diminished, there is a 
tendency for the sensorinni to refer the pain sensation to a part 
where the touch sensation is more acute. An aid ^\hich the patient 
instinctively us«‘s, in his atlom|»t to locali/.c sensation, is motion. 
Lot the sense of touch in a finger he dulled, for instance. One 
may then prick the finger, and the ]).ilieiit ^\i]l not he able to tell 
from w'here the pain conies; hut grant him the pri\ilegc of mov¬ 
ing the finger, e\er so litlli*, and the touch upon his finger, and the 
pri'ssun* against it of the pricking object, will (uiahle him correctly 
to locall/.e the site of the initalioii. Thi-* h tea li/at ion is o\])lained 
in the woik of Head and Sherringlon (liOo, p. lsr>), who find that 
the muscles ha\e a slii»l)il\ dilhuv rit s(*nsation from the .skin, 
and also that tlie muscles are m>l sn])plied Iw llu* same nerve 
fibers whieh suppl^ the skin, so that, h\ means of this iinolvcd 
miiseular suppls, a eoiiect loc.ih/alion can he made. When a 
lesion is on the nerve eireinl, a corresd lo<*ali7ation of the in- 
jiirv is made h\ means tif tlu lu r\ i neuwornm, as in a case r(‘- 
jKirted liy Milehell (lMI.'I, p. wdnuein “a blow liad fallen 

on the ulnar none‘at the idhow'. 'I'lie pain was felt in the 
fingers, hut tliiTe was also a well-iUfined sense of hurt at tlie point 
.striiek.’’ 

However, every portion of tlie hod} i& not equally supplied 
with jiain lilameiits. The abdomen seiuiis to be most liberally 
Mippli(*d, then the ehest, exliemities, nock and hack (rrile, .521). 
The striietiire which is jirohablv the most sensitive to pain is 
the conjunctiva of the evi'. 

Wlu'u the patient liinisidf suhjectivpl} localizes a pain, one 
should alw’avs insist upon his being definite in his statements, and, 
if possible, have him indicate with his hand the area affected. In 
some cases, the pain occupies an extensive, but rather indefinite, 
area, so that tlu* patient is unable to delimit it exactly. In these 
oases (Schmidt) the focus is generally at the point where the pain 
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first occurred (inflaramafory pain). This is tnie only of loctfl 
pains; other varieties -will be described later in the te^. 

According to Tigerstedt, Pryer and Krause have asserted thati 
the skin covering any given mnscle is supplied with sensation by 
the same spinal iu*rve which supplies the muscle.^ This was also 
a dictum of Jliltou; but it has been shown to be untrue by Sher¬ 
rington. He found that, during development, certain displace¬ 
ments occur, causiug the skin regions to be situated somewhat 
more <listally than the imiscles with which they are related through 
a coiniuou nerve supi)ly. 



The sensory nerves of a muscle probably belong to the same 
cord segment as the motor nerves of the same muscle. 

In the peripheral distribution of the sensory fibers, four dif¬ 
ferent areas must l)e defined, namely: 

* Tigerstedt gives the ^exor surface of the thigh aad foreleg and the an¬ 
terior side of the arm as the only exceptions to this rule. 
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^1) ^The areas of distribution of the peripheral nerves. 

(2) The areas of distribution of the different plexuses. 

(8) The areas of diatribution of the posterior roots and their 
corre'^ponding segment'^?. 

(4) The areas of distribution of certain areas related to 
visceral disease, as dedued by Head and bis associates. 



no 13 lio 14 

Figs 13 and 14 —Ci ianioi s Nj rm Si ppi y, SiioYnNo PHt Disiribution 
Arji-as oi THi DiinRiNi pLiMbbs (ioldt, I’art VI, p Sll) 


The area of distnlnitujn of l!i( s( nsor;v bbers in llie peripheral 
nerves, because of their oxiilapping, is lalliei ditbeult to outline. 
This accounts tor the gnat xariatidn m buimdancs, as gi\(n by 
the loading woikors in tins held. Fij>mes 1 M7 .n( a eomixisile 
of the description and tlic <liavxiitgs (st<* figures) of the principal 
authors consulted. 

Any lesion causing irritation in the course of a p(‘riplieral sen- 
soiy (liain) iierxe xvonhl cans# tin ]>ain to lie ntirred to the ilis 
tribution area of this nerve. (^are must be taken, how(*vcr, not to 
allow the overlapping of the distribution anas to render the <le- 
duetions misleading. 

Tho distribution areas of tlie scnsoiy fibers in the posterior 
ro&itmtd in the corresponding segments of the cord as giv^u by 
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different authors, differ even more widely t|ian do those bf the 
peripheral nerves. The distribution, as given by Thorburn, Stai^iv 
and Kochrr, is shown in Figures 18-23. Figure 23 shows tlwi 
relationship between the cord segments and the different nerves. 



There are also on tlie body surface certain well-defined zones 
which are related to vi'^coral diseases; they waTC first described 
by Ikad, wlio, while working in the Loudon Hospital, noticed 
that, in diffeient diseases of tlie olsrera. areas or zones of cii- 
taiuHni'* h\pera]gesia were found which ctdncideil rather closely 
with the aro.is of distribution of herpes of the different regions. 
Since herpes was due to a disease of the posterior root ganglion 
(Head and Riiers; Ohurch, 543, etc.), he concluded that in the 
ganglion certain btimuli must be transmitted from the visceral 
filx’rs to tliose going to the somatic areas, and produce ah irrita- 




Fio IS ZoNkB AcfOttUING K) KoriiEK 

Tbeise represent the cutdMcou'. aieas nivoJ\e(l in lesions of diffeient HefpnenU 
of the loul The (lules lejirewnt the areas of luaxiinimi tendcTiiess 
according to Head Head’s /oiks and these do not intircly eomcide 
because Head worked out his /onrs fioin u study of visrtral lesions and 
SOmew'bat arbitranlj dehiwtl thnn, whiU Koehei used the penpheral 
disturbances oeruitmg in Usioiis of the cord as the means <>f defining his 
segments. These n'ally icprescnt the distnbution areas of the posterior 
roots. 
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SttprulAVirulor, 4 , C. 


Cnr 


Circumflex, G, (i 7, N. C. 
IntereiNluhuineittl. 

Nerve of W rlsliern, 1, 1>. 

FAtenml ciitiUKHiua 
lutorim) riiUDeiiui, S, (', I, U. 


Muw‘ulucutatii‘ous. C, 6,7. C. 

Ulobypugafitrli. 1, L. 

IllolnKulnal, 1, L. 
Cienltuirural, 1, 2, L. 
Median (i. 7, {>, C. 1.1>. 

External outaneous, i, 3, Ii. 

Middle eiitaneoug, 2, 3, 4, L. 
Internal eutaiieoiu 2, 3, 4. L. 

Plexus patella. 
Tntenial saplicnoiiN, 2,,{ 4, L. 

Branohra from external pup* 
llteal 4, 6.1., 1, 2. ,t. 4, 8. 


MueeulocutanoouB. 4, 6, L, U 
2, 3. 4, S 

External oaphonoim, 4 G, L. 
1. 2, 3. 4, 8 

Anterior tiblal, 4, 5,1,, 1,2,3, 
4 H 



Fio. 10.— C'nT4^cous Areas li bitted to Spinal Cord Skombnts (Church and 
Peterson, p. 50, aftt'r Starr) and Cvt^vneous Uistiudution of Nerves 
(Church and Peterson, p. 52, after Fowler). 


5G 





J‘’io. 23. -llELuVTioNaHrp of Tire Segments op the Spinal Cord and 
Thbik Nerve Hoots to the Bodies and Spines of thij Vertebra. 
Tliis IS the reason for the location of the distribution segments lower than one 
would naturally cxjh'cI. (.Keen’s Sjstem, Vol. II, p. 843.) 
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Fia. 24 .--Cord ZoNEb Vio 25 Com)ZoNh<^ANi< Fin 26,—Conn Zonbr 
AND ARE^b or Max- ot Mavimt m Ti.vDEBNBbs \f - AM) Areas of Max¬ 
imum Tfi^DEKN&bb COKDIVO TO lllSAD. IMUM TENDERNESS 

Accohdino ro JIbad. Accobdinoto Head. 
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tion of thefio fiber**, so that lighter than ordinary atimnli give rise 
to pain. These areas are given in Figs. 24-26. At the present 
time, they are acknowledge*!, in the main, as correct; and while 
many have slightly modified the areas, the modifications are so 
blight and so varied that it has been thought better to reproduce 
the original drawings of Head. 
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PERCEPTION 'OP PAIN SENSATION 

There are two sta(o^ of perceptioii. or rather, degrees of inter¬ 
pretation, of pain-sonsatiou, iiaiiieh : (1) Tlie condition or state 

in which sensation is almost or entirely absent, anesthoftia (when 
the sensibility to pain alone is absent, it is called anah/csia), and 
(2) the state in which sensation is more aente than normal, and 
in which the sliglite"! irritation will pmdnee a more ])ronouneed 
reaction, or hni)(’nt,(lusin (if the ]miu reaction alone is inereascal, 
it is called hypera}i}es'm). Itilermediale Iwtweeii these two is a 
class of conditions producing symptoms not severe enough to ho 
classed as hifpercathesia, but nhich, because of their peculiarity, 
cannot be classed as normal. These are the paiu’sihesias, in which 
creeping sensations, etc., are present over a ])art. 

Analgesia. —Analginia may ])e either central or peripheral. 
When central, tl»e hsion ma_\ he in the brain, or spinal cor<l. 
When it is in the bruin, it may 1 h' either endogenous or exogenom. 
jKiidogenous analgesia is present during sev(‘re emotioji, such as 
great joy, anger, and fear, as is seen in the disaf)pearanco of a 
toothache as soon as the patient enters the dentist’s olKee, or the 
cessation of j)ain when the paticuit is in mortal terror. It may 
he present during arduous mental w'ork which retjuires great con¬ 
centration of thought, and also in states of mtmtal exaltation, 
such as exhibited by religious zealots, examples of which are the 
Bnddhist fakir«. In such ca«e8, a perversion of sensation, from 
strong religions exeitcraeiit, seems to have taken place, so that, 
while undergoing the most severe tortures, no pain is felt. In¬ 
stead even a sensation of pleasure is experienced. Just what 
factors underlie this type of phenomena is far from being satis- 
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faetorily explained. Some ba’i'c assumed states of localjbeedi 
an(>mia or hyperemia oousequont upon variations in Wood pres¬ 
sure. Others assume eliati/i^es in the resistance to the passage of 
nervous energy in compl(*ting nerve patlis. Others assume a 
“spiir^ hypothesis, unraely, that emotional excitement lowers the 
tension in certain nerve paths, and thus drains off the sensory im¬ 
pulses, so that llio nerve is not aide to pn»i)erJy conduet the atimii- 
liis, and radiation take-) [)lae(‘ into the adjacent ti''-)Ues. Again, 
others assume hloiking process(*s which shut the s<‘nsory percep¬ 
tions out of coiHcionsiiesfi. Tliojight along these lines is in a 
state of llu\. Nothing i-. <l(diiiitely known. 

Toxic Anvloism. — (Vrtaiii tonns of toxemia are powerful 
in retarding tlie p<‘reeplJon of pain. ^rh<‘y product a dulling of 
consciousness, \arving fdl the wa,> from (loudiness of intellect 
to uiieorisciousness. Such toxemi is art* found in manv states 

4 

anti diseast'd conditions of the hodv, a- acute infectitms tliseasoa, 
the terminal stages of rnalignanl pioces»,es, uremia, acute yellow 
atrophy of the liver, ele. 'Phty are «ds«> jireseiit iii cast's of failing 
circidalitin, ancl as occni pri(»r to d< illi, in fainting, and after 
severe heiutu'ihuge. ThI^ is liatdlv tin* place to spoak of the 
mentally deftetive, who, ln'caiist of ittarded de\elopint*iit of the 
percepliv'o fueiilties, art* backward in iht ir abilifv to eXjicrience 
yniin. These states art* found in idit><*v. Tn psvehost's tif varituis 
t^pes, also, lilt* p.iiu-pt'ict'plivt* etniers are diilltsl. 

VoLUJX 1 VKV Anmohsiv. In Home cases, •there seems to be 
an abilitv to inhibit pain pt*rception, as i-) seen in a cxise reported 

Witmer, of a “profe.ssional jiaiultss uian." In this case, pins 
and nt'edit'b could be piisbetl into ibo skin; also, he ettultl hold a 
red-Jiot half-dollar in liis hand without vviuciug, until it had 
burned itself tits*]) into the flesh. Witmer, from a consideration 
of the eircumstaueos of the case, lK*lieved that the subject inhibited 
the sensation of pain, aud not its t*\ternal manifestations; that 
is, that he did not perceive the pain, and was not stoically en- 
ilnring it, Tlie patient was jtpssibly a s^>Tingomyc*lic. Many of 
us, by sufReient training, are able to inhibit the si'nsation of pain. 
According to Mitchell, some women remain for years without the 
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I^rjplier&l paiu wmso, though the general health is iniimpaired, 
while the hrtenial organs are still sensitive to pain, and all forms 
of skin Sense are as keen as over. 

The exirtmic of (wogenous causes acting to produce analgesia 
are all tliose conditions wliieli produce a lowered pain perception. 
Chief among these are drugs, nH)rphin and ether probably taking 
the highest place among them, llotli act by obtunding conscious¬ 
ness, althougli either m.iy cause analgesia before consciousness 
has entirely disappeareil. ' 

Anesthesia. —It is often a subject of controversy whether or 
not a ])ati(‘iil fetds pain whil<‘ imder an ouesthetie. It seems 
fooli-ili that such a controYi'rs> sliould arise, when we know that 
pain is a eoncej)t of the higher wnsorinin, and that as soon as 
eoiiseiousncss is (Iu11(m1 tlio sousoriiim becoums innc(i\e, and the 
laxly is unable to |a‘rc(‘i\c paiu, altlmuiili i1 may be able to per- 
C(*i\e toucli. To illustrate this, I will recount a little personal 
experience of several \etirs ago. \ftcr using ethyl cbb>ride suc¬ 
cessfully upon a patient, Dr. lleiuy II.ill suggested that I try 
some. This 1 di<l, and after a few sec(»nds the surroundings 
seemed to heeome distant, and, while 1 could see Hiul bear, F 
was unabb* to ino\e. Wlieii tlu doctor touclic<l ino and asked 
me to tell him when ln‘ did so, 1 u.is iiuabli' to iiitimat*' by word 
or gesture that 1 did not fe*l him, although 1 could see him 
toucli iiig me. 

Anesthesia i-. in reality an mhihihnti of prrccpiion. The ])hy8i- 
ohfgists are agreed that the first * [dviumieiioii wiiudi is alwlished 
during anesthesia is that of \oluntai\ uunement, after wdn’eh come 
the loss of spinal refl(‘xes, loss of ])}iin, and finally loss of eon- 
scionsness. It is also agreixl lliat loss of paiu-jiereeplion precedes, 
by a noticeable interval, loss of eouseiousne.ss. Crile is not in 
accord with this, for lie Ixlieves that the only result of an anes¬ 
thetic (ether) is obtumled consciousness. The dishirbing stimuli 
from the irritated are^ are carried to the brain, just as though 
the patient were conseiou*’, and exert the same irritative action. 
The only difference is that the patient is not aware of their 
^sesOnce. 
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Interfcronoe with the areas of pain-perception will also oau^e 
a loss of pain-perception. This is seen especially in all those cases 
in which pressure is made upon the pain-centers, as in tumors, 
hemorrhage, or pressure from a depressed fractftre of the skulL A 
case of thih kind was reported by Leszyn'iky (550), in which, 

after a fracture of the 
skull, there developed, 
along with motor symp¬ 
toms, an anesthesia ex¬ 
tending around one leg. 
ft n'seinblcd an hysterical 
anesthesia in that its boun¬ 
daries were transverse, 
and did not in tho least • 
resemble the ])oniidaries of * 
the areas of <Iistribution of 
<‘ifhcr tho peripheral sen¬ 
sory nerves, the posterior 
roots, or th(* cord seg¬ 
mental zones (Fig. 27). 
In this ease, “there was 
an area of complete anes¬ 
thesia, extending from the 

toes to about two and a 
I’m 27.- .Vbeas of Anwthmia on Lno ^,,1/ inches bolow the pa- 

UUK IV) DuPRESSBD lllACTUKK OF 

ltdia anteriorly, and to 

a. Thermoanesthesia; h. tactile and thermo- about three inches below 

anesthesia: c. complete anesthesia. , i. , 

the popliteal space poste¬ 
riorly, with a circular band of dissociated sensory disturbance 
above this. For two inches above the level of the complete anes¬ 
thesia, tbo tactile and temperature sensibility were abolished and 
tho pain-sense was preserved. For one inch and a half farther up, 
thermoanesthesia persisted ■without impairment of other forms 
of sensibility. The patient stated that about one week be¬ 
fore entering tho hospital he noticed beginning loss of sensi¬ 
bility in the leg, and that about two weeks later the loss was 






ANESTHESIA 

- The loss of sensibility to the application of the faradic 

ivifQ. brush extended from the toes to alwiit three inches below 

'N ■' « 

r.'tbe level of the area of (iomplete anesthesia. The sensea of po¬ 
sition and of localization were normal in the toes and foot. The 
senses of localization and of pressure were absent in the leg. 
The upper extremities and the other lower extremity were nor¬ 
mal. There was no astercognosis. The visual fields as measured 
with the perimeter were practically normal,” This case brings 
the point prominently to the mind that there are areas in the 
cerebral cortex which are connected with the sensory distribu¬ 
tion of different regions of the hotly. This is important in the 
etiology of hy.stcria. 

Paresis frcijiieiitly gives rise to anesthesia, which, according to 
Clouston, is due to loss of inhibition ( ?) in the cortical areas. 
It would seem more liktdy, from the ])atho]ogy of tins condition, 
to be a loss of porcejttiou in the cortical areas. 

'Passage of an electric current of l,t)00 volts through the body 
will cause anesthesia, pvohahly due to cuccphalilis causing 
inability of centric ])erception (Hoover, .Or) !). 

The peripheral causes of anesthesia are all those conditions 
arising in the nerve pathways whicli act as obstructions to the on¬ 
ward progress of the pain slhmilus, chief of which, of course, is 
severance of the j)athvvays hy section of llui nerves or spinal cord. 
This may be the re.snlt of accident, or of design, cxccjpting that, in 
the case of the cord, it is luivcr in iriati tlie rcisult of design. In 
some cases the peripheral ner^'cs arc sectioned hy the surgeon in 
an attempt to cure neuralgia. Tliis is an operation which for- 

, merly was frequently p<;rfonne(l for trifacial ramralgia. Broken 
back (fracture of the vertebra) frequently acts as an interrupter 
of conduction, though, unless it is accompanied by a dislocation, 
it generally docs not cause a compl(‘te severance of the cord; so 
that the anesthesia may not bo symmetrical nor complete. Cord 
tumor, however, is almost invariably accompanied by anesthesia. 
Indeed, Bailey (544) says that no cord tumor can be diagnosed 
with certainty if sensibility is intact. The only exception Bailey 
is in tumors of the cauda equina. Syringomyelia fre- 
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quently produces clianges which iiiterru]>t the conduction, of 
pain, and temperature. In other disorders, as in irmsverae my^U-. 
tis, a local iiiteirujdion of the sensory tracts in the cord also 
results in anesHiesia. In tales the sensory fibers are affected justi 
as they entiT the cord, and anali^(->ia is produced here, although 
touch and temperature conduction may remain intact Praeti* 
rally the only lesion of the posterior r(M>ts which causes anes- 
* thesia is -scvi'rance, which generally occurs a^i the result of frac¬ 
ture of the vertebra. 

Legions It itliin the none itself may cause an anesthesia. An¬ 
esthesia may also be the result of pressure within the nerve sheath, 
as illustrated in the case eit(«l h;v Ilabeoek (5Mt), of a patient 
who had sustained a small nieision of the median ner\e from a 
piece of filing glass and had an area of anesthesia corresponding 
to the sensor) (listril)iition of this nerve. On exposure ()f the 
injured ner\c it was fomul tliat it was not di\ided, hut was the 
seat of a murktd fusiform enlargement. Upon ineisitai of the 
affecfinl area, a gelatinous, seious flnnl flowed from between the 
nerve SIkts. A free hmgitudin.il incision was maile into tlio 
nerve. Four davs later, upon lest mg the hand, it w'Us 
found that llie area of anesthesia had decreased one-third, 
and that thtre was n ilistinet incuxiso m the ability to 
flex the Angers. 

Should a nerve trunk be pri‘8S(‘<l ujioii by a tumor, a complete 
interrujition of tlie conduction of nervous iin])iilbc.s may occur, 
and the area of skin distribution cut off will lose all sensibility. 
At the same tune the irrilatiou oecurring at the loved of the lesion 
may cause sovire jiaiii, wliich is referred to the peripheral distri¬ 
bution of the nerve. A similar condition, called anesthesia dolo¬ 
rosa, is often iissoeiat(‘d w’ith cancer of tlie spine, the mass press- 
ing upon and irritating the sensory ner\cs> entering the interver- 
tehrol sjiaees (Eichhorst, 55.‘5, Landois, etc.). 

Freezing of a seinory nerve trunk also causes anesthesia. 
This is due to ischemia lx»cause, when ischemia is present in a 
part (Kofman, 47S), anesthesia generally results. This, in, turn, 
may b<* a result of mechanical pressure or of a chemical reaction 
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j^oofediwe without pain, the onlj anesthetic measure being 
^fb#:;|>^uetipn and retention of complete ischemia by means of an, 
;)ptmarch bandage. By this method, a ganglion was resected from 
Jhe dorsum of the right wrist without pain, a needle was also re¬ 
moved, and a ganglion in the popliteal region was reseeded. In 
such cases it is necessary that the ischemia he complete, and that 
a short time shall elapse between the a})plicntion of the Esmarch 
and the beginning of the operation. 

Certain ioxic agenis (as cocain) will ])roduco a terminal anes¬ 
thesia. Cocain first destroys the pain-conduction power of the 
fiber, and finally touch sensation. -Jn Ihe tongue, according to 
vSchrec (201, p. 207), the order in which sensalion is lost in 
general anesthesia is taste (])ltfer, sweet, then nei(l), pressure lo¬ 
calization, and lastly tactile perce]Uion. Temi>eraturc sense is also 
abolishfid • (Met- 
tJer, 50.5). (^.ar- 

bolic a(nd (5 per 
otuit. solution on 
the tongue) weak¬ 
ens the sense • of 
pressure and paiu. 
but destroys th(‘ 
sense of tfiste and 
tempera tiiTc. Ar¬ 
senic and bella¬ 
donna produce an¬ 
esthesia to touch 
and pain, but not 
to temperature. Sa¬ 
ponin produces an¬ 
esthesia to touch, 







Fig. 28.— Mjbthod of Emcitinu HvpKaALGBSiA, 


but does not affect pain in any way (Tiebot, Mettler,, 505). 
. 2; .HjpfiHralgeda is a condition in which there is an abnormal 
sensibility to irt-itative processes of any kind. Since 
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pain-perception is tiie si)ceific performance of a definite kind of 
nerve fiber, hyperalgesia may be regarded as a hypersensitiveness 
of the pain nerves (Sahli, p. 771). 

Hyperalgesia of u part may he tehted in three ways; 

(1) A rather sharp pin, or pointed instrument, is drawn 
across the surface iiiuler examination, the instrument being pre¬ 
ceded by the finger, as shown in the drawing. The reasons for 
the finger procoiling the instrument are: (a) that the sense of 
touch may be somcA^hat r(*moved, in order that the patient may 
not be so likely to confu&e touch sensation with pain sensation, 
and (b) tliat, by u-^ing the se<'oiid finger as a &nx)port, more 
equable pressure with the pin can be made, while at the same 
time all folds of tlie skin wdiich might cause inequality of pres¬ 
sure will be pressed out. 

(2) A second method, in wliich the skin is pinched Ixdween 
the fingers, is also a good one, but do( s not show the slight changes 
in sensibility which arc found by the first method; nor does it 
jiermit of such fine judgments on the jiart of the patient as to 
the presence or absence of jiain, or of variaiions in the degree 
of pain, because of the inability of the examiner always to exert 
the sam<‘ amount of juessure in each individual pinch. As far 
as personal choice goes, I have always i)referred the first method. 

(Ji) The head of a })in is sometiuK'S used instead of the 
point. This really gives one hj])eresthesia instead of hyperalgesia, 
hyperesthesia meaning an inciea.sed sensitiveness to all sensation, 
and hyperalgesia meaning onl;^ an increased sensitiveneisa to pain. 

(4) Jiistruinental.—Various forms of instrurnentb (esthesio- 
meters, or algom(4ors) have been devised f<ir the purpose of accu- 
ratcl^> recording eliaiiges in sotusory or ])aiu perception. 

Ill judging of the hyperesthesia of a part, special attention 
should paid to each of tlu* tissues composing the part, namely: 

(1) The skin (hyperalgesia sought by running the point of a 

pin over the skin). 

(2) The suheutaneous tis'^ues (hyperalge.sia sought by grasp¬ 

ing lightly the structures of the skin between the 
thumb and first finger). 
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(8) The muscular tissues (hyperalgesia sought by movement 
of muscles). 

(4) The osseous tissues (hyperalgesia sought by deep pres¬ 

sure and tapping). 

(5) The serous meiiibranes, such hs the pleura or peritoneum 

(hyperalgesia sought by deep pressure, respiratory or 
cardiac mo\ement), (McKenzie.) 


The areas of hyperesthesia of any two of these tissues may 
not be coextensive. The area of tenderness of the subeutaneous 
tissues is generally more exten'si\e than the areas of any of the 
other tissues. Sometimes the areas of 1h(‘ subcutaneous tissues 
which are 8eusiti\e may be at ‘•ome di«1aiice from the hyperal- 
gesic areas of the akin. This i>, explained by the fact that both 
of these areas are snjipUed by iierxe^' coming from the same seg¬ 
ments of the cord, but having ilitferent distributions (McKenzie). 

Head has made a special study of hyperalgesic zones of the 
skin; that is, hyperalgesia due to jirieking with a sharp instru¬ 
ment, or by piiiehing a fold of skin between the fingers. Should 
the underlyiug tissues he grasped, or i)ressure he exerted upon 
them, the results of the examiiuilioii arc apt to he deceiving, from 
the fact that the sensibilik'v of the suheutaneous tissues is mixed 
with that of the skin. A reflex associated with these h'yperalgesie 
zones is dilatation of the jmpU. When the irritation is severe 
enough to cause pain, this dilatation is espteially noticed on the 
side which is hyperalgesic. Pinehwig of the areas which are not 
hyperalgesic may, if the pinching is se\ere enough, cause a dila¬ 
tation of both pu})ils, but more marked on the side pinched. The 
hyperalgesic areas are particularly insensitive to deep pressure. 
In many eases touch is not painful, while in others it produces 
the most severe pain. Deep pressure* over thc‘se areas will also 
produce a dilated pupil more pronounced on tho affected side. In 
tihese areas the sensations of heat and cold are also exaggerated. 

These hyperalgesic areas are sharply defined, while the hyper- 
algesic areas due to a lesion of a nerve or nerve trunk are rather 
‘ vague and indefinite, and overlap. As a consequence, they cannot 
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be used to delimit the bonndarios of nerve distribdtioAs. 
mere fact that these areas of hyperalgesia (Referred Pain, He^d) 
and of extremes of temj)erature (Forsyth, 20, p. 173) do not 
overlap, seems to show that they have their origin in the cord, 
and bear some relationshi]) to the pain patliwd 3 s, or at least that 
they arise in the sjdii.il ganglion ht'fore the ner\e roots nhite and 
form plexuses, for it feceras that it mahes no difference how many 

nerve ])lexuses and nerves the spinal roots form; the areas of 

« 

hyperalgesia aie still dislnhuled on the body in a segmental form. 
This is weJl illustrated in injuries of the sj>inal roots, or of the 
cord. Langley (131, p. 236) thinks that a slight rearrangement is 
required in lie.i<rh aie.is, m oider to bring the anatomical and 
clinical evidence in aieord. He savs that wliite ramus alwavs 
has sensorv tiheis.” It sfi, il could carry sdisorv nnpiilsis, which 
would he so niterprefdl hv tiu brain. will not di^'Cnss this 
further, lint will hsivo it for eonsjderation under Sensibility of 
the Intern,il Viscera. 

In sonic cases id aiiemi.i, malaria, and infections of various 
kinds, pamtul areas an J)l('^ont iti the skin. 1'his is particularly 
true oi iiiflneTi/a, vvliudi souu lime's eaus< s a severe general hvper- 
estliesia; so much so that (he sliglile>'t toiiedi is ])ainful. The* 
scalp m.iv he* so affe'cted that tli<’ comlung of the hair ib almost 
niibearablc*. In some ease's lesions of the internal viscera give 
rise to no hyperalgesia until an intercnrrent infection, such as 
pneumonia, or possibly appcndii'ilis, oecnrs. This increase's the 
iriitability of the cells in the cord, and them the irritation from 
the diseased focus is felt .iiid is referre'd to the perijiheral distri¬ 
bution, and continues after the intercnrrent affection has disap¬ 
peared. 

Hyperalgesia and by jiercbthesia do not increase the accuracy 
of loculi/ation. Rather, tliew seem to multiply and duplicate the 
number of sensations (Mettler, 605), so that the patient, on at¬ 
tempting to delimit his pain areas, becomes greatly confused. 

Tenderness.—'r<‘udcrneb«> is slightly different from hyperal¬ 
gesia. It means a painful condition produced by pressure. Hy¬ 
peralgesia, when severe, will also give rise to tenderness, bnt it 
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jtliW t)e present and not ftive riwa to pain on pressure* In some 
even a strong, firm pressure is found most gratifyiug. 

> JBopietitDes there is a dissociation l>etween the tenderness and the 
ljiU^ective,pain, the lendevness being proseiit over the site of the 
lesion, while the subjective pain may ho limited to this area or 
may be referred to a distant aiea. 

As a rule, pain of equal intensity cannot be felt in two places 
at the same time, for the juind is capable of only a single impres¬ 
sion at one time. Then, it will be asked, bow are we aware of 
the pains over different parts of the body during the course of 
certain diseases (as influenza) ? The answTr is very simple. As 
no stimiilutj can alway.-* iiiainf.iin the sam<‘ int<‘nsily, at times its 
strength will Ik‘ re<lne(‘d. At '-ueb a time, anotb<«r and lighter 
stimulus uill gain the a-cendenes, and \sill impro'-.s its location, 
and charaelor upon the brain, and be p(r«*ei\e<l. This perceirfion 
lasts only a short time, wlien the first, or some other, stiniulufl 
again gains the useendenc'v and impresses it-, eliaraetCr upon the 
mentality. Thus the loe.dization of the pain varies, from day to 
day, from hour to hour, and from ininiite to minute, the stronger 
impression being the onl^ one ol wbieb the mind is eogni/ant. 
This also accounts, in some instances, for the Nuriuhility of ]«iin, 
and for its frequent change of location. In other eases, the ten¬ 
derness may be felt in a part distant from the lesion. 1’his is par¬ 
ticularly true when disease or ])ie«sure on a nerve is present. 
WljoTi buch is the ease areas of tend( rness are generally at the 
points where the nerves emerge* from the deejxr parts and Ix'eonie 
superfieial. To them the name Vall(‘i\’s ]»oinls has Iwsm gi\en. 

According to Reiniett (4Ta), there are three painful rcaeiiom 
to pressure. In the first, the })ain increased by jnessure of any 
kind. The lightest touch causes (he mf)st s<*vere distress. Infec¬ 
tious diseases of the nature of influenza produce this eonditlon. 


In the second, the pain ib increa-ed hy deep pressure only. It 
'‘generally indicates some deep inflammatory lesion wliieh is not 
dlstiirbod by the superficial pre-aure, hut is aggravated by deep 
preadure. For instance, in i)hlel)itis, slight pressure over the most 
pjuhful part is not resented, but dwjp pressure produces pain. 
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Ta the third reaction, jjain is increased by superficial presBUi*e. 
In this condition, Bennett believes that a vasoneurosis is present 
and causes*a dilatation and en^rf^enient of the vessels, especially 
piarked in the muscles; the pain is severe and is relieved by pres¬ 
sure and massa^^e. On the contrary, if the engorgement is in¬ 
flammatory, and an exudate is present, the pain will be increased 
rather than decreased on pressure. 

Tenderness may be present over the area in which pain is 
complained of, but whieii is not the area of the Ic&ion, or it may 
be entirely absent over that area and be found at some distant 
point. A few eases of disease in which the tenderness and its re¬ 
lation to the location of pain differ are given below (Bennett) : 


Disease 

Tabes dorsalis. 
Sciatica. 

Intercostal neuralgia. 

Gastric ulcer. 

Gall-bladder disease. 


Location of Pain 

Epigastrium ( c o m- 
monly). 

Often back of thigh 
and knee. 

In C])iga^trium or in 
the middle line of 
the body. 

0])posilo the eighth or 
tenth doi’hal ver¬ 
tebra. 

In the back at the an¬ 
gle of the scapula. 


Location of Ten¬ 
derness 

/)ver the spinal verte¬ 
bra. 

Over the great sciatic 
notch. 

0\er the intercostal 
spaces. 

Over the gastric re¬ 
gion. 

Over the gall-bladder 
region. 


Rigidity of the underlying muscles i.s, as a rule, associated 
with tenderness. This is a good confinnativc sign that pain is 
present (of some diagnostic value in malingering). Points which 
aid in differentiating the malingerer from the actual sufferer are 
the changes in respiration and pulse, both in the rate and rhythm, 
when pain is produced. These are not absolute, because in some 
cases where there is actual physical objective tenderness no change^ 
in the pulse or respiration is noticed in making pressure upon the 
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tbndei* point or points. Chaiigess in the pupil, however generally 
they occur, should aKo always b(» sought, for pain caiiscn dilatation. 

Paresthesia. —Tliis is a term used to describe a group of aymp- 
toms simulating pain, yet not of suffieicnt intensity to be so 
classified. Under it are grouped such fwlings as numbness, prick¬ 
ing, and tickling. They are probably due to a lesser degree of 
irritation than that \^hich jirodiieos pain. For instance, pres¬ 
sure upon the ulnar ner\e at the elbow will produce tingling and 
numbness, wdiilc a tsliaij) blt»w will produce actual j)ain. Like¬ 
wise, it is Common a\]icu one bnoe i*^ cro‘'sed over the other to 
have the foot of the eio'i^.cd leg go to sleep from ])ressure on the 
sciatic nerve. A fractured lower end of the humerus may also 
press upon tljc ulnar nerve and cause paresthesia in the ulnar 
distribution. 



CHAPTER V 


CLASSrPlCATION OF PAIN 

SevoraJ diffprcnt c‘lassificatio«<“ of pain mip^ht l)e made, Lnt 
the one most generally used is tliat ^\lii(•ll classifies them accord¬ 
ing to origin, namely, subjective and ohjective. * 

SUBJECTIVE PAINS 

Subjective pains are those whicli hav(‘ no physical cause for 
existence, hut are a prodin*t of inrnlal action arising from some 
changes of the coordinating centers of the scnsoriiiin. 

There are a variety of condition'^ in which suhjc'ctive pains 
play a great role. The moat frequent of these are emotional states, 
hysteria, hahitiial reactions, dejireshions of various types, com 
pulsion neuroses, etc. Tii hvsteria, wherein, owing to intense 
menial conccuitiation on the subject of pain, with the fixed idea 
that it can he and is jirc^ent in a certain place (ovaries, for in¬ 
stance), it happens that, subjective to the patient, to all intents 
and purposes, pain is jiresent in such an area or point. Hysterics 
are noted for the rapid changes in the location of their pains; 
for the gnat variety of pains with which they are affiieted, and 
their siuhhui change from those of mild character to those of 
great seveiity. These pains may have no organic basis for 
their jireseiiee, hut may h(‘ the product of deranged mentality, 
the result of disordered mental equilibrium wherein impulse is 
misinterpreted, and the stiniulus which ordinarily would be rec¬ 
ognized us only a slight irritation is magnified, enlarged, and 
changed in its journey to the scnsoriiim, so that it is felt by the 
centers as pain; or else the centers themselv’es are diseased, so 
that they interpret normal, non-painfiil phenomena as painful. 
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It is manifest that these ideas of pain, or the subjective impres* 
sion of pain, are the result of impressions stored up in the mem¬ 
ory centers, which are recalled when the proper associations are 
aroused. These recalled sensations may be either auiosuggestive 
or heterosiiggestivc. 

In antosugfce'itive sensations the suggestive stimulus arising 
in the organism itself is due to some pathological change, while 
in tlie heterosuggesti\e stmsations the htimulus arises outside the 
organism, as in hypnosis, \\h(‘rcin j)niii can be felt in response to 
a suggestion made by the hypnotircr. Subjectively-excited pain 
can be made to appear and disap|M'ar at the will of the oj>erator. 
Also, sensations which i»onnall\ are pleasant may, by the sugges¬ 
tion of the operator, be interpreted as painful, thus showing how 
a funetional misinterpretation may occur without any organic 
basis. Those suggested pains <»fkn are localized in a particular 
organ, as in the hip joint in eases (d s(H*alled h\slerieal hij>-joint 
disease. Here the area corresponds to the terminal distribution 
areas of se\(ra1 Jienes, and is nf»t loeali/ed to the area supplied by 
the terminal filaments of a single nfr\(‘. Tin* proji'cted idea of 
pain comes from the intellectual coonlinaline- center acting in con¬ 
junction with the memory c'cnler. In this resjieet, the qnestion has 
often been asked, can we conjiuY np in our dreams tin* sensation 
and impression of jiain ? From recollivtiou of my own dreams, I 
am incapable of answering in the a^lI^nati^e; hut se\eral of my 
patients have informed me that flaw ha\e dn-auied of being in 
severe pain, which proved to be a nixfh upon awaking, there being 
present no perceptive irritation wdiieh might act as a subconscious 
cause of the pain. This <iredin-pain has Ixs'ii described as similar 
to the sudden acute and ag<»ni7ing pain associated with the cut 
of a dagger, or contact with lire, and the sensaliou is as real as 
though actually occurring. Ju thes(‘ cases, it seems as though all 
the tracts from the reception center to the memory center are 
blocked, except those for touch and jiain, and from the? memory to 
the ideational center all the tracts except those for pain arc blocked. 
Therefore, the ideational center ]>ereeives only imfirebsions which 
by the memory center are interpreted as painful. 
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Emotional Pains. —The emotional pains are those which are 
the result of excessive emotion, of any kind. They are felt in^ 
^cat anger, great sorrow or distress, and kindred feelings. The 
sensation experienced is not in reality a pain, hut rather a feeling 
of unpleasantness. That it is an actuality may be deduced from 
the fact that, upon its disai)pearance, the body is left in the 
greatest fatigue. Another and a related sensation is the sense of 
dcpnissiori felt in cardiac disease (angina pectoris). This in- 
ci'oasf's to anxiety, then progresses through the stage of distress 
until the actual pain is ai)])arent. 

Hysteria.—Hysteria probably includes the largest number of 
subjective pains. It is only recently that hysteria has been recog¬ 
nized as an entity, an<l as a disease 'worthy of the most pains¬ 
taking attention. Heretofore, wluui a patient complained of pain, 
and n(» ohjectivo lesion was found, Im was dismissed with the diag¬ 
nosis of hysteria; but this did not always prov^ent death from the 
disease with whieh he \vas sulfering. The abseneo of a pain in a 
com])le.v of symptoms where ordinarily it woidd be may also 
load to a wrong diagnosis of hysteria. Jloch mentions the case 
of a 2 )atieiit who had slcrcioraceons vomiting, without the presence 
of pain and tympany, and who was perinitled to die without 
operation because of the diagnosis of hysteria. This case illus¬ 
trates how, because of the absence of pain, hysteria might be 
diagnosed. The same would apjdy just as well if pain had been 
present and the other symj>toras absent. That some change which 
accounts for the pain is present in hysteria cannot be doubted; 
and that the pains of hysteria are imaginary and have no basis is 
ridiculous. As remarked by W. II. Thompson, how is it jwssiblc 
for a ])a1ieut, tbrongli imaginary means, to cause a paralysis 
of one vocal cord, when perhaps she does not even know that she 
has such an apparatus, or that it is coimeeled with the foniiation 
of the voice ? 

Explanation of'llyatcricnl Stales .—It may be of .some service 
to glance over rai)idly some of the suggestions made by various 
authors as to the possible explanation for these states. Clevenger 
(40, p. 1 {).!>), for instance, believes that the anesthesia of hysteria 
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is due to deficient nutrition from im])roper vascularization, the 
result of localized anemia from constriction of the vessels. ' This 
anesthesia is followed hy a return of sensation, and in some cases 
by hyperesthesia or oven hy hyperal^^i'sia, u])on the resumption of 
the blood supply to the part with a cunsecpient en^orf^emeut of the 
vessels. Tho action of sngjic'^tioii in relicwiiig pniji can be ex¬ 
plained by the lessening of the blood supply t(»*tbe affected part. 

Sharlicy (4.’i0) ])oinTS uut, an argument in favor of the 
central origin for anestht'sia in h 3 'st('ria, that wh(‘n UTicsthcHia is 
due to an organic disease the patient is awan' of his loss, hut that 
when it is due to hysteria he is unaware «)f it. This, aeeording to 
Sharkey, shows that in the first ease the p^yelneal eeiifers are in¬ 
tact, and that in the second case they must he involved so that the 
patient cannot feel [uiin, aiul at the wuiu* time is unaware of his 
loss.^ 

However, the nio-^t likel\ caiiM^ of ]i\st(‘ria is some disturbance 
of brain nj<'tal)olihin due to \asoiuolor cli.iiig(''i. In s(»me cases 
there is a traii*'t’eren(*(‘ of llit' la‘niian<‘st}i(‘sia or li\pJTesfhesia 
from one side* of the body to tla* other. ‘‘In Ihe^* sul)j(‘ets, tho 
feeling on the affeeted side is n“'torcd when small metallie plates 
or eonipre'ist'h an* apjdied to the -Kin. At the same time that 
the affected ]>art r(*eovors ils smiiihilitv the eorre-ponding }»art of 
tho op]^o^ite, h<*alth\ si<le or limb hceomes affected. It was 
thought that the applicatiem of the jdate's ])rodnce*d a galvanic 
onrre'ut and that this iiisfrumemtal in causing the transfer¬ 
ence; but it is now beli('ve*d that if is due* to the same thing which 
causes the a])])lieatie)u of cedd plates to one side* of a lie*althy per- 

*The pause of this loss may ho fine to the f.scf fliat the nerve eells seem 
to eontmn a snhstanee ol the nature of ii<*iirin, nhieh enit t)e transferrofl from 
one e'ell to another, in ease of eshanstion of one net ot eells from hyperaetivity. 
Should the eells be unable to replenish their supply of this aetivalirijf Hnbstanee, 
they are unable to appreei.sfe impulses, and anesthesia results. Shuuld the aeti- 
vating material be in exeesa, tho eells bepome irritateil and respond to less than 
bnrmHl stimuli, iriiing rise to hyperesthesia and hyperaljfesia. in some eases 
there are small areas of anesthesia or hyperestheaia over tfie body. These are 
explained by Bharkey by the faet that after the sensory fibers leavf* the inter¬ 
nal capsule they separate and are distributed to w/d<*ly separated areas of the 
cortex, so that it would be possible for some of these areas to be affected, and 
thus give rise to areas of changed sensibility. 
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son to increase, the sensibility of the opposite side” (Xandois, 
“I^hysiology,” p. American translation, 1901). 

Distribution of llysUricdl Pain .—Tlie area of distribution of 
analfjesia in a hysterical subject may follow the distribution of 



Ki(.. 29 -Areas oi' Analoesii in Hysteria. 

A IS a case of the ceiebrospinal type. H is a case of a puic cerebral type. 
In A all su]M'rficial leflcxes to painful stiiuuh and to hot and cold sensa¬ 
tion weip lost over the shaded areas. Loss of sensation to touch was 
loss extensive. In B the shailetl areas indicate the loss of sensation to 
touch, pain, heat and cold. (From Head, Brain, Vol. XVI, p. 116.) 


the cord zones, or of the cerehiTtspiiial areas. The cerebrospinal 
areas gener«illy hii\e sharp boundaries, and have a transverse 
delimitation, as shown in the accoinjianying figures (Fig. 29, A 
and Ji), which are tiikcn from Head. Those states are inde- 

peudoiit of any ner\ e or ner\ e lesion, even section. They arc not 

« 

iiifiuenced by Inflaininatioii. Frequently these pains make their 
first appearance after the examination of the physician, who, too 
often, by the care with which he goes over an area, and his oft- 
repeated query as to the presence of sensory changes, rather sug- 
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gosts the pain to the patient, H^rsterical pain is also frequently 
induced by emotional shock. Cold, heat, pressure, and irritation, 
as a rule, have no effect upon it. Pressure points—^that is, ureas 
which are particularly painful to pressure—are frequently found 
in hysteria. According to Dcrcuin (150, j). 849), the most fre- 
quent hysterical areas are: (1) the inguinal region (women), (2) 
the inframammary region, (11) oIkac the spines of the scapula, 
(4) to the sides of the dorsal, cer\ical and lumbar vertebra, (D) 
over the sacrum, and ((>) over the coccyx. 

Diatjnosh of lly^lnicol Pain.— In the <li.\gno‘'ia of such a con¬ 
dition, the limitations of the iields of vision and the loss of the 
pharyngeal reflex arc of considerable weight. Dillcr (557) classi¬ 
fies the evidence as uegati\e and positi\c. Under the negative 
evidence, he cites tin facts that the pain do(‘s not conform to any 
one organic disca'-c, and that it is ^er> contradictory in its charac¬ 
ter, time, appearance', and duration. Under the po^iti^e evidence 
is the fact that suggestion oitdi rclicM', pain. The patient gener¬ 
ally is \ery detailed in his description of the location, time of 
appearance, type, and intensih of tlie jiain. The sufferer from 
real pain, on the tontrar^, mahis but few remarks concerning his 
pain, and when lie does so thev an* gem rail;) bru f and to the point 
(Thompson), ll;)*^terieal pains are not, as a rule, relieved by 
drugs, such as morjihin, while oigaiiic le-ions are so r(*lie\ed. 

While in maiiN casp«> a pati(*nt may seem to lx* complaining 
of a pain in order that he may arouse tlie symjiathy of ihot.c intor- 
estoii, we, as examining ])h\siei.ins, should not conclude U'cauhC 
wo are iinahlo to find «in organic basis for the iiain that it does 
not exist. The diag^io'-is of hxsteiieal jiain is ollen hut a cloak 
under which the physician hides his ignorance. When wc con¬ 
sider that the nervous s\stcni is of considerable volume and 
weighs about six pounds, and that it is subject to the same varia¬ 
tions of nutrition and change as arc the other tissues of the body, 
it is easy to appreciate how it may subject to the vicissitudes 
of the other tissues, and therefore subject tri irritation and fatigue, 
the same as are these tissue.s. Tii children, hysterical pain is very 
rate, because they are too young to have experienced much pain. 
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And liCTi(?e are froe from pain memories, and, as a consequence, 
arc also free from hysterical pain. 

Hypnosis. —Jlyimosis is sometimes capabloof bringing into con¬ 
sciousness (he stored-iij) ])air ex])eri<‘nce of the subject. It causes 
those dim an<l forgotten sensati<ins which luive been present in 
the past to dawn info consciousness. It is only the drawing away 
of the veil from (ho subconscious siate and tlie forcing of it into 
view. TJie Iiypnotizer can snggx'st the idea of pain to the hypno¬ 
tized, and can make liiin fc(‘l j)ain in every act and every move¬ 
ment. Ibi reproduces, as it were, the states which are present in 
hysteria. 

Habit Pains.- cfmdition closely related to the foregoing is 
that of the so-calh'cl habit [)ains. 1diis is the name given to that 
great class in which the jiatliways for pain have been so grooved 
from fr(“(|uent repetition that on the least provocation the stimulus 
travels over them and'givt's rise to pain sensation. Those fre¬ 
quently follow a trauma which lias occurred some tinu* previously. 
Such a trauma may cause ahuormal or unusual susceptibility to 
jiain ])roduetiou, and Avhat otherwise would h(“ felt as a non- 
painful stimulus gives rise to ])aiu. JIaliit-paius frcqueutly per¬ 
sist after o])eratious of various kinds which have been undertaken 
hocause of the [lain, and continue in spite of the fact that all the 
abnormalities have been ctuTccted. Tlie persistence can only be 
accounted for n])oii (be habit-pain hypothesis. The jiain is par¬ 
ticularly aj)t to persist when opiates, such as inorphin, have been 
given before the ojioration. 

Monomania Pains. — Ilrissaud {Progres Med.^ XIX, No. 2) 
mcntimis another A'ariety of liabit-paiu, in which the pain recurs 
as a haliit at a ci'rtain time, or in connection with certain objects. 
Brissaud believes that ])atients subject to such pain are suffering 
from an obsession, and that tluy have a delusion of pain when none 
is present. The pain resembles that due to occupation neuroses, 
and repres(‘nts a variety of ^)ain caused by overactivity of a certain 
neuromuscular apparatus, and nature’s attempt to hinder excessive 
action. 

Occupation Neuroses. —Dr. Walton (“International Clinics,” 
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Vol. IV, p. *261, 17th series) recites several cases in which, in¬ 
stead of the muscular spasm (found in certain ncu’roses, such as 
writer’s cramp), severe pain is felt, not localized to the distribu¬ 
tion area of any nerve, but rather extetulin#? over the area of the 
muscle and its insertion. This pain is induced only by making 
the occupation movements, and is not invariably produced even 
then. If the occupation is continued, every repetition of the act- 
causes pain. By this time, the pain is produced by other move¬ 
ments than those of the occupation, and finally spontaneous and 
paroxysmal pain is apt to a])pear in the same region, not generally 
following the exact tract of any nerve, but rather distributed over 
the area involve<l in the muscular .action, and perhaps radiating 
therefrom. Tenderness may or may not. Ik’ present. Examples: 

(1) Physieifin, laryngologist; pain in the side of the neck 

and hack f»f tla; ear; conics on wh(*n the head is placed 
in the position for operating; relieved and finally 
cureil hy rest. 

(2) Golf player; ])ain in the arm in the region of inser¬ 

tion of the deltoid, produced at each swing of the 
club. 

(fi) Pain in arm; ju-rsisteni with paresthesia; due to sewing. 

(4) Music, teacher (jiiaiio); pain in right, arm; numbness 
and easy tiring of the fingers; relieved on stopping the 
piano-playing. 

(.5) Pain in the (-ntire forearm; due to overwork of the arnj; 
moderate tenderness over the enliro forearm pre.sent. 

(6) Ticket agent; jinin and tcmdcrncss on the radial side of 
the first phalanx of the ring finger of the right hand, 
due to press\iro made by the corners of the tickets 
against the spot in stamping. 

As is remarked in an editorial in th<j Journal of the American 
Medical Association (JA'J, 12, 8UH), all of the ocicupation pains 
may be avoi«led by ])ropcr precautions—and as examides are given 
the cure of the pains in the bricklayer’s back by placing the bricks 
proper platform easy to be reached, or of the hammerer who 
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is relieved of the painh in his ami by nsing the opposite arm in 
his work. 

OBJECTIVE PAIN 

By objeeti\e pain is mean! that pain which is excited by some 
cause or agoul ioreiiin or abnormal to llie area in or near which 
it is excited. Sneh a pain ina} bo produced: (1) in the centers, 
as the brain or cord, ami (2) in tlie nor\os, as the trunk or its 
terminalion‘^. If always i^ fho result of some doinonstrablc patho¬ 
logical change. 

CENTRAL OliJKCTIVn PAIN 

The corlical l)r.im lis^iios conlain no kn(»wn pain-roeeptor'-. 
Jhiins in llii' In ad, alionl I lie In .ul, etc., are duo to porijdicral action 
nsuallv upon tin* locoplois of the ti’inoininus, widedy distril)- 
uted in tin* im'iiingos cm<*rinij the c<*rel)ruin. Tlie pain of 
prc'ssiirt* wjfliin the lic.id, as in h\dr()copIjalns, brain tumor, 
](‘ad ence])haiopafliies, (‘Ic., i- ])rohabl\ also carried through the 
trigt'Hiinus. 

Jhirc‘l\ eorlii'fil [emon«^ are not known to jiroduee pain, nor are 
they known to bring alionl }in,> incriMsi* or decrease of sensibility 
to iiK'asnrod painliil siimnli ()nl_\ in the case of recent lesions, 
or in tliose aeeiunp.inied by ejiilejilil’tirm loi/nres, has there licen 
fonnd lo be any rednelion in jiain sensibilitv. The corfex as a’ 
place of origin for central ])ains may be excluded. The role of the 
cortex in tin* analNsis of other forms of sensibility docs not lie 
within the province of this chapter. 

(Vntriil ]uiiiis, liow'e\er, may Ik' present and due to lesions 
in the optic thalamus, which is tlie chief sensory organ of tlie 
brain; the major relay station. 

'IVo fealiires st.iml out in thalamic lesions so far as sensations 
are concerned. One consists in tlie excessive response to affective 
stimuli. I’lurc is, as Head and Holmes express it, an “overload¬ 
ing of the feeding tone.” It has been present in the thalamic 
syndrome cases re}>ort<‘d by JRoussy ami olht‘rs (Jelliffe, “Tha¬ 
lamic Syndrome,” .V. I'. M(>d. Jour., lUlO)., This excessive re¬ 
sponse— explosi\e laughter, explosive crying—Shears no relation 
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fo tbe quantity of painful stimuli. It is an interesting feature 
that such variations in eiTective responssc may he unilateral. 

Thalamic pains arc usually very severe and iiitrnctahk*. They 
are not infrequently seen in hemiplegies wlio also suffer from 
thalamic lesions. I^'.ions of the thalamus aeimi to perndt all 
sensory stiuiuli to he fell painful. Most of the re})orled tha¬ 
lamic pains have been located ni the upper extremities. 

Lesions about the cord, nuunn^eul exudates, pre^^sures, tabes, 
tumor, give rise to |)ain. Smdi are, for the nu)«t part, due to 
action ujam the ])erij)!i('r.i1 seusor\ la^uron. They are not, prop¬ 
erly .speaking, intraeordal lesioiih, ami do not, as a rule, give rise 
to local pain. I’ain tra<*ts may be eut off, as in syringomyelia, 
henialomyelia, intraeordal tumors, <*te., but do not give rise to pain. 
They cause lj;)pere''llu>sj.i, ami in.iv hiwt r the thresliobl to painful 
stimuli, hut aj)pareuth do m»l cause spontaneous pain. 


rt3itiFui»:nAL ()H.ira’TivK painh 


Perij)hcral pains arc’ iIjom* vvlneb arc due tec aediou on the axis 
cylinder, the ganglia c'cll', or tlie rc’c’cplors, ami arc* ohjc’ctive in 
that f-oinc’ definite* lc‘-i<ui (as a iiilc*) acts as tlic’ ]>r<Kliieing factor. 
They may Ijc* classified as to cmusc, manncT of ])ropagalion, lime, 
constancy, ami cliaractc’r. 

Causes. —The cause-, of pciiplural ohjc’clivc* pain may be di- 
vich’d into oiynnu ami fun(iKnml. Tlic* onjanir (uims are those* 
which are dim to ebangc'^ in structure, oi in the relationship of 
different anatomical elcuntnls to each otber. ^rbc*\ may in turn 


ho dividecl into inlrin^lc and 


'Phe* intrinsic causes give 


rise to pareneli,>matous ji.uns. and inelmlc inllanimation, new 
growths, inuseular contraction, oi di'-placenu ul of parts, as in 
those cases whc’re teeth b.ivc* not cuMipIc’cl aucl arc* still in the* 


maxilla, and where*, hv pre"-snre ujHm tlic adjac'ent structures, 
they cause great pain. 1’he e.xtrinsie eanses include- all lesions 
making pressure upon the nene*s or nerve* le*rminals, as displace¬ 
ment and pressure by adjae-enl organs, new growths, etc., and 
stretching of the nerves, ligaments, or <»tlier attachments, in dis 
placement, or in new growths of different organs. 
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The functional pains are due to excessive activity of an organ 
(generally the activity is transitory), as in the stomach (pyloric 
obstruction) ; in the intestines (obstruction) ; in the testicles (hy- 
persexual activity) ; and in the brain (excessive mental work). 

PARExciiYMATOua Pain.—T’ arcmchymatous pain is due to 
some pathological condition that involves the sensory nerve termi¬ 
nations. Jt may be due to local inflation, such as occurs (1) in 
iudammution, (2) in torsion or str<;tching of the fibers by muscu¬ 
lar contraction, (II) in thermic irritation, as in burns, and (4) 
in chemi(ral chang(^s due to acids. 

(1) Inflammatory Pain .—An organ consists of: (1) the 
essential structure, such as cells; (2) the supporting structure, 
consisting of connective tissues, in whicli are found (a) lymiih 
channels, (h) blood vessels (arteries, capillaries, and veins), and 
(c) nerves (sympathetic and cerebrospinal) ; (U) the encapsulat¬ 
ing structures (capsules) ; and (4) the adjacent structures (lymph 
glands, nerve plexuses). Therefore, vvlien tlie pain is parenchy- 
inatous, it must occur in one or more of the structures enumerated 
above. 

In inflammation we know that the first sign of the beginning 
process is in the blood vessels, which <lilate and thus bring an 
additional supply of blood to the part. Tt is, no doubt, the vast 
increase in the blood supply and the greatly increased force of 
the systolic im]nilsc in the diseased area that cause the throbbing 
pain, recognized as the early stage of an active, inflammatory 
process. It is, however, very difficult to say exactly through what 
channels’or means tlie knowledge of this increased blood supply is 
conveyed to the sensorium. It may b(i conveyed by the following 
means: (1) nerve fibers distributed to the vessel walls which are 
associated with the vasomotor nerves; (2) nerve fibers distributed 
to the cellular substance; and (3) nerve fibers distributed to the 
capsules of the gland. 

We know that the lumina of the vessels in inflamed areas are in¬ 
creased much beyond tlieir normal size, so that the combined area of 
the lumina of the vessels within the inflamed area is several times 
the area of the lumina of the vessels entering the part; and the 
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Bjstolic pressure is as much greater in tlie part as the area of the 
vessels in the part is greater than the area of the vessels entering 
it. This is according to a -well-known principle of mechanics. To 
be more definite, wc may assume the area of tlie liimina of the 
entering vessels to be one square foot, and the area of the lumina 
of the contained vessels to be twenty square feet. The pressure 
on every square foot of the enlarged area is the same as that on 
the small area. Therefore, it will be twenty times the smaller 
pressure (for example, if the smaller is one pound, the larger will 
be twenty pounds). Thus, it is easy to understand how the in¬ 
creased area of the vessels will imlireetly cause the sensation of 

-- ■ Veaoul nntcrInR part 

—J t. / \-Area thirty times that of 

I ] small vt'ssol entering 

I J the part 

-Area of vrsscls In inflamed part 

Fig. 30. —Method of Pain Production in Inflammation. 

throbbing. It would, fiirtliiT, can si) com[>res.sion of any nerve 
fibers which are found in the organ, and would also undouhiedly 
exert a great pressure iijion the capsule, lloth of tlie factors would 
produce pain. 

The cause of the throbbing in severe inflammation may be 
the impulse of the blood in the dilated vascular paths in the 
inflamed area, or the result of a nvrvous vasomotor reflex, caus¬ 
ing an alternating dilatation and contraction of the ves^l walls. 
Personally, I am inclined to the belief that it is due to the 
propulsion of the blood into the part without any means of re¬ 
turn, the capillary paths being blocked, and permitting but slight 
venous return from the inflamed area, or that the return is so. 
slow that the blood accumulates in the part. As a consequence, 
the force exerted through the small vessels entering the area 
acts as in a hydraulic force-pump, and the pressure and force 
are increased in the much larger area which the vessels supply. 
Thus, this magnified force is seen by the alternate pallor and 
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flushing of the part. The nerves in the part are stimulated "6;^^ 
the dilatation o-f I he vosstjls in the area adjacent to the inflamtna- 
tion, and impulses are sent to the cord, which sends them back 
again as rcflexe.s, which act as vasomotor dilators. Thus, there is 
dilatation at (iach systole and a consequent contraction at each 
diastole. 

In the later stages of inflainination the throbbing pain which 
was originally ju’csent is changed to a (lull ache. This is due to 
the fact that, at this time, the vessel walls and the capsule are 
dilated to their fullest extent, and will not admit any more blood; 
and, instead of the interinittent, systolic pressure that is found in 
the early stages, thej-o is present a j)ressure that is constant and 
unvarying. Again, as tlu! inflammation begins to subside (pro¬ 
vided the extravasated hhtod does not block the channels) the 
former throbbing })ain may recur. 

Sometimes it is found that the inflammatory reaction is not 
limited to the confines of tin; organ in which it is found, but ex¬ 
tends beyond these limits and jTirogresses in the course of the 
adjacent lymph paths, finally reaching some of the neighboring 
lymph glaiids, where the inflammatory proc(iss becomes active, 
thus producing further j)ain. 

In sonjc cases parenchymatous pain radiates in various direc¬ 
tions from its place of origin; this radiation may he explained 
upon cue hy[)othcsia: (hat the painful imjnilses are conveyed 
from tho organ to an adjacent nerve ])lexus where they be¬ 
come (litTuscid. From the plexus the inii)ulses are carried to 
the hrafti, and give vise to the impression that the pain arises 
in the entire area to which the nerves forming the plexus are dis¬ 
tributed. 

Parenchi/matous poin, due to inflammation of viscera, seems 
to he more of a myth than an actuality, fpr, since it is a fact 
that no sensory nerves are distributed to the parenchyma of vis¬ 
cera, it is difficult to understand how, in the organ itself, painful 
sensations can be present. The following are instances (Mc¬ 
Kenzie) illustrating the absence of pain in diseases of certain 
viscera: . 
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(1) Kidney inflammation, especially the chronic variety, is 
. entirely painless. , 

(2) Disease (inflaniiiiatory) of (he liver is without pain, as 
a rule, and the pain which is prc'seui in hepatitis is often due 
either to involvement of the capsule or hi the tractions made upon 
the abdominal wall by the ])ull of adhesions passing between 
the liver and its ]»urietes. The only exceplion is hepatitis syphi¬ 
litica (Neusser). 

(3) liiing tissue lacks pain-s( n^.dion, and in disease such as 
pneumonia the patient is eutirel\ unaware of I he hantTiil changes 
occurring in the lung uulil the jileura hecojues involved and paiii< 
is produced. 

(4) The testiele is also wilhoiil ])ain-s(nsation. Yet orchitis 
is a condition which is verv ])ainful; liiit it s(>enis that the painful 
reaction in this ilisea^' is due 1i> an ( \1ension of tlie iullanima 
tory process to the adjaetnt slruetiires ((*]iididv mis). 

(5) Tlie heart is also willuMil a local pain r< action. It s«‘ems 
that in painful caidiac dis(.i-.es tin painful coiulilion is due to 
an inflammation of th(‘ uiyocardiuui protliicing pain which is re¬ 
ferred to the anterior thora<*i<‘ wall. 

Characlei ibi}( s (d inliauiina1oi> pain are: (1) tlie pain is 
produced on pns.,in*e; (2) niovuiieiil ot the part atreeled or of 
any adjacent part, causing jue-.-iiK on I he iiill.iiiieil area, causes 
pain; (3) the function of the )>ai( (hc( ms<'(tf pain) is abolished, 
as the rigidity of the liiji, which iksuis in hip joint disease (see 
Ryder, 3.5). It has been oh-ci\td that inllanuiialory jiain is 
more intense in eohm-baeillus ami ■-treptoeoccic infect ion* tlian in 
most other infections. 

Parenchi/malom pain in f/hndnfar rnpnns^ such as the lyinjih 
glands, may lie due to slrclching of the eajisule or to involvement 
of the nerves which accfimpany tlu' uiferics into tlic part. In 
glandular tissue there doe-, not seem to b(' any iiarenchymatous 
nerve supply other than these filaments \vhi<di accompany the 
blood vessels to tlieir ultimate divi'-ions in the depths of 
the tissue. In acute infectious diseases the jiain is due to irrita¬ 
tion, of the terminal nerve filaments by tlie toxic substances eiren- 
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lating in the blood. The reason for the pain being localized in a 
particular area is that in this area the tissues arc in a state of 
lessened resistance and any toxic change taking place will be local¬ 
ized in the less resistant region. 

(2) Trarlwn, that is, stretching or pulling on the nerve 
fibers by muscular contraction, may cause pain. This is exempli¬ 
fied in the contractions of the stomach, intestines, gall-ducts, ure¬ 
ters, and ulcTus. It seems that the most severe pains felt by 
patients are those due to contraction of hollow viscera, such as 
the iiitchtiiic gall-<lucth, ur(*ters, etc. 

Torsion of the nerve ti])crs, such as occurs in twisting of the 
pedicle of an ovarian cyst, also causes severe pain. 

(3 and 4) Thermic and Chemical Irriiations. —'Burns, from 
heat or ch(‘niical agents, cause pain by <\\posiug the sensory ter¬ 
minal filament to irritation by ext(*rnal agmts. Even exposure 
of these filaments to the air causes the nio^t excruciating pain. 
The reason for this, in all probability, is that, because of their 
sudden change from a medium where temjierature and surround¬ 
ings are e(juable to a location w’here these conditions are not favor¬ 
able, a great change in their state of irritability is produced, so 
that they respond to a gi'cater degi'ce than normal to all stimuli, 
and especially so to stimuli to which they had not been previously 
accustomed. 
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CLASSIFICATION OF PAIN (Continued) 

PERIPHERAL OBJECTIVE PAINS 

Propagation of Pains.-- The ‘.eeond part of oiir claflaification 
deals with propagated pains. Thebe pains are felt in areas 
other than those in v\hi(*}» they are prodnec'd. They may be 
divided into associated, referred, jjrojeeted, retlex, and trans¬ 
ferred pains. 



Fig. SL—VAMBtiBS op Pain: Oeigin and Transmission. 
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Associated Pain. —The associated pain depends, for its 
production, upon the transference of stimuli from one nerve cell 



1 iG 32 Scheme Showing IIow the Diipbrent Varieties of Pain Mat 
Arise and How the Different Musculosensory Reflexes Mat 
Occur. 


to another. In some cases it is impossible to tell by what means 
the stimuli are transferred, as in the following cases: 
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(1) A pain in the top of the head oceurred with rectal fis¬ 
sures. Upon the curing of the fissures, the pain disappeared. 

(2) Pain under the heart, associated with labor pains. In 
this case there was also cutaneous tenderness, which came and went 
with the labor pains. 

(3) J*]j)igHsjric jiain associated with gastritis. 

(4) Pain in knee in a ease of putrescent pulp of the lower 
second ]»icus[»id. Upon drawing tlie tooth the pain was relieved. 
Upon s(‘aling it again, after it had been opened an<l drained, the 
pain returned. This expeririK'iit was ma(ie several times with like 
results (P. V. Mef’arland ). This ])ain referenec is also present in 
those cases where two adjacent e(uiters are involved. 

If the (jriginal sfiimdns is very severe, and is continued long 
enough, adjacent centers become irrilaterl, owing to the central 
stimulation by the overlapping or spilling of stimuli from the ad¬ 
joining eenters to which th<‘ stimulus is conveyed. This is exem¬ 
plified in 1h(^ ear ]){iiii which follows lootbaclu*, or in the pain in 
the inframaxillarv branch of the fifth nerve when the stimulus is 
in the suju'rior maxillary l)ranch. In some cases the pain be¬ 
comes verv diffuse, and is f<*lt over wide and scattered areas of the 
body. The diffusion is accounted for in two ways: 

(1) Hy the crossing of the fibers. Some of the sensory 
fibers evidently ])ass over from one side of the cord to the other, 
conveying im])nlses wdiich stimulate the sensory cells (in the cord) 
supplying the opposite half of the laxly. 

(2) Ily the diffusion of the stimuli. Some of tlie nerve cells 
in the cord are in close relationship with those cells to which the 
stimuli from the painful parts are carried. When there is an ex- 
c(jss of stimulus, some passes over into the neighboring cells and 
gives rise to })aiiiful sensations, which are interpreted as coming 
from the area supplied by the stimulated cells. This tendency to 
diffusion inav be due; 

fj 

(a) To reduction of the resisting power of neighboring seg¬ 
ments, “gc'iieral constitutional diseases rediicing the body powers 
generally, and the nervous system in particular, as in anemia and 
pulmonary tuberculosis.” 
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(b) Increasing excitability of the involved segment, as in 
ievera. 

(c) Prolonging or augmenting the stimulating power unduly, 
as in chronic ovaritis and chronic! metritis. 

These diffusely distributed j)uius should not be mistaken as 
manifesting hysteria or hypoeliondriasis. In some cases the ditfu- 
sion is so great, and the pains so gcmerul, that (hey are spoken of 
as generalized pains. (This is jjurticularlx' so in the various in¬ 
fectious diseases.) Tu other cases, when a distant segment of the 
cord, or even the pain centers in the brain, have a reduced resisting 
poweri or have had the pain hahit, irritation in any part of the 
body may sensitize these c'ent(*rs and cause the pain to appear to 
come from their areas of distribution. From Fromentel’a studios 
(Monro, 550) it appears that the relationship between the irri¬ 
tated point and tlu; symj)atheli(* point is very constant and that 
the sympathetic point is generally on the trunk on the same side 
of the body. Cases in point are: 

(1) “Mrs. JI., aged -44; married late in life and never was 
pregnant. Health has been fairly good. Several years ago she hud 
an attack of acute otitis media, (he result of chronie otitis media 
in the right ear. For sonu^ time the [)a(ient has suffered from 
dysmenorrhea, but the pain from which she suffers has hecn in 
the right ear ainl has been very severe. I was (!alled to see the 
patient, but before I got to her house (be ])ain bad ceased. The 
patient visited me at my office. Bimanual vaginal examination 
showed an enlarged and very tender left ovary, pressure upon 
which caused quite severe pain in the ear” (personal communica¬ 
tion from Hr. Torrey, Olean, New York). 

(2) Pain in the chest, right side anterior, from rubbing the 
back of the right forearm. A touch on the back of the forearm 
or any part of a strip of surface extending from below the elbow 
to the four inner metacarpo-phalangeal articulations was felt both 
locally and in the area (jiescribed on the anterior of the chest. 
Firm pressure on the part of the arm described caused no pain 
locally, but caused severe tearing pain in the chest front (Monro, 
32, f/r 2). 
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(3) Pain in the chest, due to pressure at the front of the wrisit^ 
at the root of the thumb, or at the flexure of the elbow on the left 
side. The pain caused was not lo(*al, brt was felt in the loft lateral 
region of the chesi (Monro). 

(4) J'ain was present in the chest on the right side, over the 
second rigid costal cartilage, during each dressing of an appendi¬ 
ceal abscess wound. 

(5) 1‘aiiiful stiiriulatioii of the thigh produced a pain in the 
back of the head ( Monro, 32, fiom De Fromeidal, “Les S.'snalogus 
et lea 8>nalgia”). 

(0) Mitchell (pudcs a case where stimulation of a mole on 
the h'g ]jrodii((‘d pain in the dun. 

(7 } The iitadache v\hicli ociMirs after (dting ice cream is also 
an illustration of tins van(‘1> of pain. 

(8) The lieaflaclies which occur in various diseases are also 
illustrative of this condition. 

(9) Alger (otiO) reports a casi* of severe abdominal pain, 
resembling that due to apjiendicltis, causc'd by e\e-straiu. T^pon 
the adjnstinent of glasses, the pain disappeared Three years 
later the patu'ut lost his glassts, and the [lain inim<*diately re¬ 
turned. 

In some cases the associated areas arc phvsiologieally related, 
as the breast and ulirus (see maininarv gland). It is very com¬ 
mon for women to have jiain in the breast during the period of 
meiistriiatioii. In many cases it occurs jiisi jirior to menstrua¬ 
tion. This pain locali/atioii may he due to lessened resistance 
or increased irritalulitv in the iierve-eoiiducting paths, the stimu¬ 
lus vvhidi ill one gives rise to pain, in another produces no reac¬ 
tion; or tlu*re ma,> Ih‘ some unusual nerv'e eoniieetions between 
these different parts, or some ervptogenie process may lie dormant 
in the parts and announce its presence by ])ain on irritation of 
some related part. In woman, the spinal area offers least resist¬ 
ance to jiain at the sixth dorsal (maniinary) ana the tenth dorsal 
(ovarian) vertebra. 

Miarefereuce of pain phenomena, because of the ibstabilitj 
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of the nervons system and the imperfect development of the loeal- 
aaing apparatus, is very eoinmon in children. Examples of this 
are seen in the pain present over the appendix area in cases*of 
pneumonia and hip-joint disease. 

Il£FLRKEi> Pain. —^Keferred pain is the name given to that 
class of pain in which the irritation occurs along the course of 
the neric fil)er'', and the pain js felt as being produced in the 
somatic peripheral distribution of tlu* affected nor\e or nerves. 
There are three places >\lu‘re the irritation may cause referred 
pain, uanielj: 

(a) The eord. 

(b) The |K)sferior roots or ganglia. 

(c) The nerve Iniiiks or nerves. 

When the irritation oeeurs in the eord, the ])ain sensation is 
referred along tlio pain paths eonneeted with the same side of the 
bod^. When it is Iraiisft rred a<*ross tlu eord, aiul is felt on the 
opposite sole, it is called /lanv/fncf/ />«/». Among referred 
pains, due to disturbance in tlu eoid, are tlie well known girdle 
pains, vvliicli are almost pathofiiiomomc for tabes doisails, trans¬ 
verse m\elitis, eoid tumors, <*j<* Ihfiured pains from lesions on 
tile posterior roots ma,\ lx due to pnssure from fragments of a 
fractured vertebra, tumor*>, or uiHanimalieui, as in meTiiugitis and 
herpes. The ]inncipal causes of n*ferre<l pain, how'ever, are 
leoions oceuning somewhere on the lurve circuit. They may 
occur on the nerve* trunk or em/me of the brain h<*s (se*c illustra¬ 
tion). Wliem a lesion eweiirs on the trunk, it is alv\a}<i referred 
to a point on the* jieriphery disfol to the* ar(*a at wdiicli it oeeurs; 
but if the irritation is on a branch, it ina^’y be refem**! to the 
peripher> in an area proximal to that at whieh it oecurred. This 
is due to its referenee along a eollaterul branch. Hennett (48) 
gives a number of cases in whieh jiain in the groin was due to 
both downward and upward reference. 

The following is a table taken from Hr. Bennett's article 
(p. 269): 
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Incidents of Pain in Groin 
Apparently Above 
' Canes 


Prolapse of ovary. 1 

Omental umbilical hernia. 1 

Tumor of the [^‘Ivis. 1 

Stone in the bladder. 1 

Stone in the nr«d.cr. 3 

Strietiire of the urethra. . 2 

Movable kidnev. 1 

1/ 

Cyst of the testicle. 2 

Petained lestich's . 3 

Intestinal diverticiihnn... 1 

Ineomplete inguinal licrtiia 2 
Traumatic lumbar hernia 1 
Varicocele. 3 


Lateral curvature of the 

spine. 2 

Spinal abscess. I 

Pndetermined . 2 


Incidents of Pain in Groin 
Apparently from Below 

Cases 

Small omental hernia.... 1 

Small femoral hernial sac. 1 

Obturator hernia. 1 

Saphenous varix. 4 

Osteoma of the tibia. .. : . 1 

Femoral atheroma. 2 

Osteoarthritis. 1 

Rider’s sprains . 4 

Polypus of the rectum. ... 2 

J’iles. 2 

Flat foot. 1 

lb)p)iteal sarcoma. 1 

Old fraetund tibia. 2 

Melanotic mole on the sole 

of the font. 1 

Varicocele . 2 


Dr. Bennett also s[)eaks of a case of osteoma of the tibia, in 
which a sharp spicule of bone sprana,- from the inner surface of 
the bone, about Lmr irudies from its lower end. Pressure upon 
this caused acute jiaius in the left groin, ratlier to the inner side. 
Pain also oeeurred when the limh was being flexed, as well as 
when it was rotated outward. Kieking also (paused pain. It was 
due to involvement of a tilament of the saphenous nerve. 

Another ease mentioned hy Dr. Bennett is that of a pain in 
the. knee caused by a eorn. In this case, a loose semilunar car¬ 
tilage was diagiioscil, and the advisability of an operation was 
considered. The patient bad sudden attacks of acute pain, most 
marked when he would suddenly turn around. These pains were 
present when he w'ore boots or shoes, and w’ere entirely absent 
at other time.s. 

A most peculiar case was one in which pain in the groin was 
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^tiftosed by a mole on the foot. Pressure njxjn the molo, which 
Iv'as on the inner side of the foot, caused pain in the front of the 
groin. Other cases of upward refereiioo are: , 

(1) Pain in the back caused by a wound of the testicle (Wit- 
mer, 527, p. 930). 

(2) Pain and tender areas over the fourth and tiflh spinal 
segments in painful <lisease of the breast (Treves’s “Applioil An¬ 
atomy,” p. 176). 

(3) Pain in tlie loft elavieh* iii volvulus of the small intes¬ 
tine; condition verified hy autopsy (llaworih). 

(4) Pain in the back, due a wound of the testicle (S. W. 
Mitchell, 559). 


Cases of downward refereru•(^ are: 

(1) Pain in the arm and hand from pn*ssuro on tlie brachial 
plexus hy a supernuim'rarv ril>. 

(2) Pain in the little fingm- due to jiressure on the ulnar 
nerve from a growth on the lirst rib (I’orsyth, 126, p. 1170, (luot- 
ing from Hilton). 

(3) Pain in the left leg, in a fase of luhereular disease of 
the spine, with a sinus (►|iening in the lumbar region. Upon 
passing a sound into tlie sinus, the patient eom[)laim;d of severe 
pain shooting down the leg (St. Francis Hospital Dispensary), 

(4) Pain in the hand, along llu* outer (radial) sid<*, from 
irritation of the musculospinal nerve dm* to fra<*ture of the up]»cr 
part of the middle third of the* humerus ( Fstes, 5r>.'>). Kstes 
also mentions the jmin felt on the ulnar sitle wi llu* hand, especially 
in the little finger, in eases of hone exereseeruM's, etc., about the 
inner condyle of the humerus. 

(5) Pain in the thigh t anterior and ])osterior) and in the 
groin, from a psoas ahsecss. This ease f shall give in detail be¬ 
cause of classical reference of the pain. 

The patient had Ik'cii sick for .sonic weeks, and recently com¬ 
plained of pain in the po.sterior region of the leg. The point of 
maximum tenderness was beneath the crural fold in the crural 
, crease. He also complained of pain in the area outlined in Fig. 34. 
Thwre was a fullness present in the inguinal region, which was 
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tender to th#» toueli. On irritation of a narrow area of the 
next to the scrotum, a reflex contraction of the abdominal wall 
was noted ip the area indicated in Fig. 35. This reflex was pres¬ 
ent on both sidc'^. ^’'here was also noted rigfidity of the spine, 
Sayre’s test jiositivc, Br\ant’s angle normal. When lying on the 
back or side, the knee was fl(‘\od and the thigh but slightly flexed; 
there was fullness in the left inguinal sjmec glands, as indicated; 
tho circiinifeit uc( of left thigh was l.r> inches more than the 
right one. This condition gradual);) progressed until opera¬ 
tion, HCKi.il da\s later, when a huge collection of pus was 
found in tlu* iiigninal region, which ajiporcntly came from the 
region of th»‘ s[(inc. Aftir ojieiation, the* patient quickly col¬ 
lapsed, his Icmpoiatiirt' hccainc high, and lie died in twenty-eight 
hours. 

It is interesting to speculate njion the reason why pain should 
lie felt in the area indicated. A stnd^ of the anatom}' shows that 
the area of jiain is the aiea (*f • listlibntion of the small sciatic 
ner\e, which wa-> iinolved 1)\ the ahseess ea\ity as it gradually 
crept downward into the thigh. The letlex contraction of the 
lower abdoinin.il w.ill occuirtd in the aiea of disstribiitJon of the 
first lumbar segment, and tin in il.it ion which produced it was 
made in Ihe .iiea of distuhntion of tin ilio inguinal, which is also 
deriied from the tiisl liimhai scgnuiit (Fig. 30). Therefore, 
the first lu’uhar segnunt of tlu' cord in this instance act(‘d but as 
a rellox station foi the lurMs winch dernod tlndr origin from it. 
Tho sudden death of the ji.itieiit, in this ease, could only he 
explained In the sujiposition lh.it the s\h|(‘m w’as overwhelmed by 
toxins which were more e.isil} ahsoilxd w'heii the pressure was 
taken aw.iy from the ea\it} walls on the opening of the abscess. 
Still, this is a rather far-fetched explanation. 

Other cases of downward rifircnee are: 

(1) Pain in the epigastrium, due to disease of the spine, 
wnth a slight displaeeiiuuit hetwe<’n the sixth and seventh ver¬ 
tebra*. In this condition, the pain increased w’lien the patient 
assumed att erec! ])osirioii, and, as a consequence, be walked with 
tlie body inelinevl forward (Hilton). 



Area of reOex contraetlon. 
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Figs 34-36.—Case Illustrating Upward Reference of Pain. 
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(2) Pain in'tho chest, in the distribution of the fourth - 
fifth dorsal nerves, from an aneurysm of the aorta (Hilton). . ■*- 

(3) Pain in the penis from ureteral colic and from cystitis. 
In OTIC case tlie patient, who had a stab wound one inch below the 
umbilicus, comjdaiiied of pain in the penis each time the gauze 
packing, which Uniehtal the bladder, was removed. The rectum 
and tlie lujck of lla* i»ladd(;r are supplied from the secondt 
third and fourth saeral nerves. From the same nerves the 
jmdic nerve, sup]ilying (he penis, is derived, and thus is ex¬ 
plained the ])ain in the penis, due to reetal or vesiele disorder 
(Monro, 32, p. 7). 

(4) I*ain in the great toe on the left side, in a patient suf¬ 
fering with perine])lirilic abscess, the sinus from whieh oj)ened in 
the Ininlmr region a half ineh from the s(;eond lumhar vertebra. 
Pain was nolic*ed tuily Avlu*n the cavity was full of solution 
(E. C. Stuart, personal report). 

(5) Disease of iln! anterior third of the tongue frequently 
causes ])ain in the auditory eanal, because the auditory canal, the 
teeth, and the ajiterior part t>f the tongue are all supplied by the 
fifth dorsal nerve (JVIonro, 32). 

(0) J*ain in the leg’s, wliieh was very unresponsive to treat- 
mei»t, was found to be due to a tumor of the eauda equina. 

(7) Monro (32,]). 7) also gives an exainj)le of a ease of hemi¬ 
plegia in wliieh tlie jiatient, wlio had almost complete anesthesia - 
of the genitals, suih'red pain in the great too every time he passed 
urine. This is exjdaiiied by Monro as due to the common origin, 
from tlie first saeral ik'i’nos, of the nerves snppljdng the dorsum 
of the great toe and those sn])plying the prostate and the mucous 
membrane of the neck of the bladder. 

(8) Pain in the calf of the l(*g may be present in prostatic 
disease (Head, ‘‘Brain,” 10, p. 2t)). 

(9) Severe earache may also he found occasionally in ton¬ 
sillitis. 

■' (10) Pain on the inner side of the ankle was dUe to a tumoi: 
in Scarpa’s triangle. 

The following are characteristics of pain due to pressure upon 
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' k nerve trunk by a tumor, enlarged and displaced organs, or other 
causes: 

• (1) The pain is continuous, and docs not intermit^ as in- 

neuralgic pain. 

(2) It is not increased upon pressure or movement. 

(3) It does not produce muscular stiffness, differing in this 
respect from inflammatory pains. 

(4) It may inlerfere willi function, as in brain tumor or 
brain abscess. In the former there is no fever, Avhilc in tlie latter 
fever is present. 

(5) It radiates very widely, especially when large trunks or 
plexuses of nerves are involved. A charaetcristic of radiating 
pains is that th(‘y vary greatly iu inleusity and leeatiou, but that 
they arc always associated with other })aius which are due directly 
to the lesion or radiate from it. A study of tli<! different varieties 
of radiated pain will give us a dew to tlie focus of the disease. 

(6) Tumor iuv(dviiig tlie triiuk of a m'rve somelinies causes 
trophic changes at the ])eri]>heral distribution of the. nerve on the 
skin, in the form of an iutraclahle ulcer, or as a licrpctic oruj)tion 
followed by jiorsistf'nt local anesllicsia. 

(7) Cramps in the mu.sclcs may Ik; associated with ])rcssure 
pains. 

(8) A point of interest, in cimucctiou with these pains is that 
morphin does not ease them for any coii.siihu’ahle lime, but “anti- 
pyrin, phenacetin, and other e«)al-tar fhudvatives are of consider¬ 
able service, either combined with an ojiiale or with hroinids. 
This is especially true in pains caused liy aneurysm” (Thompson, 
561). 

In cases of section of nerves, fl. K. Mitdidl remarks that occa¬ 
sionally, after union of tlie segiiK'iits has taken ]dace, the sensa¬ 
tions of touch and pain are referred to tlie wrong areas, lie sug¬ 
gests, by way of explanation of sudi cases as depend upon nerve 
injuries, that possibly, in the union of the several nerve trunks, 
the axis-cylinders in the proximal part do not always succeed in 
joining the proper axis-cylirjd(*rs iu the distal portions. For in- 
Btanee, after a lesion of the nerves in the upper arm, nerve fibers 
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from the proximal hturiip, which normally convey sensations ittfOBC 
the elbow hsion, may nnite with filars from the distal part and 
with iH'rvps which arc anatomically connected with the hand. 
Thus, the impression dne to a touch on the hand will, on reaching, 
the seat of injury, ])c sliimted to the patli ■which has hitherto 
been that for impressions from the <'Ukiw. However, the sensoriura 
soon learns to orient the sensations so they are referred to their 
proper source. 

A <IifitT(*ntia] diagnostic ])oint hctv\t‘cn referred pain and neu¬ 
ralgia Js that in referred pain no luxlal points are present (J. H. 
Mnsscr, Apro]>os of this subject, and bearing ujxm the 

])rodnction of pain, ('arlelon (Iri.J) rof)orts cases of referred, 
traTJsf(‘rrcd and rc(lc\ pain, in which relu'f was obtained by the 
local application of adnmalin, < iflicr mcr the terminal nerve 
filaments or ni the course of tin* ner\e. It is difhcult to under¬ 
stand the modus opoandi of this ulnf, because it is not reason¬ 
able to suppose that ailnnaliii, wlun Iocall,> .ipplicd, can have any 
but a local action; and if it docs haxc only a local action, how is 
it possible that it can allccl the scat of ])rodiiction of the pain, 
whiclj ma> he sonic distanci' a\va\, on tin' same nerve or on an 
I'lilirely diflerent luiwe, eillier on the smuc or on tlie opjiosito side 
of the body f It nia\ lx* that the a])])lieation of adrenalin pro¬ 
duces some cfl'iet on the inries, so iluit the Ir.insmission of pain¬ 
ful impulses is inhihited, ('arlelon supposes the effect to he due 
to a regeneration of the inr\e foice, or rather the restoeking of 
the ner\(‘ with kiuetophisiu, the substance consumed in the nerve 
cells during their aetiiit). How it does so is to me incompre- 
lu'iisihle. 

S\MPAinKrjc Pm\. —CloseU resernhliiig transferred' pain is 
H;\mpathelie pain. It i*' really a transferred jiain, w’ith the dis¬ 
tinction that in sMiipatlietic pain a painful sensation is present 
in the organ originating the pain, while in transferred pain there 
ina,\ he no painful im])ressiou or seiisatiou in the area or organ 
in wdiich the pain originatt.s. Tii other word*, sympathetic pain 
is an uverdow pfieiioinenon, while trausferreil jiain is due to con¬ 
veyance of the stimulus through collateral fibers from one eprd 
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9 e^ent to another which is either aOjaceiit to or at a distance 
,from it» As an example of s.vmpathotic pain, we have the pain 
in the axilla passing down to the arm and hand, due to angina 
pectoris. The axilla, arm, hand, and heart are supplied hy con¬ 
tiguous nerve roots, the third, seeomi, and first dorsal (McKen- 
zie), tfnd thus a 'stimulation of one segment is conveyed to the 
adjacent sfgment and the S(‘nsation i-^ referred to the peripheral 
distribution of these segments. 

pKOJECTiON Pain.- (Mo'^ely allied to referred pain is projec¬ 
tion pain, a term given to p.iin ^^llith i-> felt us la'ing present either 
in a part which has no hisisation (as in locomotor atiivin), or in 
a part which, because (»f amputation, no longer exists. In the 
case of jirojection jiain in an aminilated limb, the jmin seems 
to be due to the inclusion of the ner\i in the cieiitnx of th(‘ stump, 
or a neuritis, or a iiciironia. It is also rcl.ited in some way to 
the circulation. Otherwise 1ua\ can tin* ndief ^leri^ed from eleva¬ 
tion of the stump Ik" exjilained ( (loidon (,^>(}2) imters into the 
psychology of the subject to a cousideiMhle di'gree. Kvery con¬ 
ception of a limb is due to a \ isiiali/atioii of the peripheral stim¬ 
uli which have been rt*c( ivisl. When irritation is present in the 
periphery of any ainputiilcd ]ier\e, the \isualizution is still pres¬ 
ent, and from old association piiKluccb a ])icfnre of the absent 
limb. It is along this limb to tin* former ilistribiition' anm of 
the various nerve filxTS that* llic pain is referred. 

Gordon illustrates the visnaJi/ation of mi anipnlabsl arm, in 
which pain tinal / <le\elop<‘d, iir tlu* case of ‘‘a railroader who 
met with an accident h\entv-^e\(^n .)earh pr(*vious, in wliieh his 
left arm was crushed and anipntabd. Since Iht' operation he has 
always felt the presence of tin* left arm. Soon jiain developed, 
which was localized, iiientall\, s<j to sjieak, in the left limb. The 
severity .of the pain graduan.> disappi'ared, though the pain itself 
did not cease. Upon examination, the stump appears to be cov¬ 
ered with a cicatrix. The latter is tender, and pressure upon it 
causes a sharp pain, which extends downward along the absent 
limb. The prick of a pin will also cause pain to lie referred 
dovm the limb. If cold or hot water is ajiplied to the stump, a 
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sensation of cold or heat, respectively, will be felt by the patient 
down the absent limb, as far as the tips of the imaginary fingera. 
He also has si)oiitaneous sensations of the absent limb, and con¬ 
stantly feels the {)rcsen(!e of the arm. lie feels it hanging along¬ 
side of the Ixtdy; lie feels the arrangement of the fingers and some¬ 
times their moveim'iits. There is a constant unpleasant feeling, 
a numbness in tin* absiuit limb. lie also has at times a spontane¬ 
ous, sharp ]»aiu, of neuralgic character, which makes him flinch 
and double up. This jiain, he says, runs through the ulnar side 
of the arm. A few monihs ago, the patient suffered an apoplectic 
seizure, following which a h*ft, liemijdegia developed. Since this 
cerebral disturbance, the former stump phenomenon became ag¬ 
gravated. The spontan<*ous pain in the absent arm is more fre- 
([uent and intense, tlie unmbiiess causes him more discomfort than 
previously, and finally tlie response to stimulation of the stump is 
decided] y greater.” 

IIkklkctki) Pain.— Tlie next variety of pain which we shall 
consider under ndh'cted (dellectcd) ])aiii is that in which the stim¬ 
ulus is carried to llu; sensory ganglia or to the cord and then trans¬ 
ferred from the sensoiy tilaments of the neuron primarily affected 
to those of a sei’ondar}" neuron. Tlie stimulus is then carried, in 
this neuronic pathway, to tlie brain, and is perceived as coming 
from the distribution ar(*a of the second neuron. This variety of 
pain differs from referrt'd pain in that in reflected pain there is a 
transfer of painful stimuli from one neuronic system to another, 
while in ri-ferred pain there is no transfer but only a misreference 
of the pain by the sensoidum. A better term to express the true 
characteristic of this variet}" of pain would be “deflected,” instead 
of “reflected” or “reflex.” “Deflect” means to turn aside, or to 
shunt, while “reflex” moans to turn back; and, since the pain is 
not turned back, but is only swerved into another pathway, it 
seems that “deflection” would characterize the change more than 
would “reflection.” Besides, in physiology “reflection” is gener¬ 
ally used to indicate a reaction produced in some portion of the 
body by a change in anotlier part; and for this reaction “afferent 
and efferent fibers are necessary. The former are of a necessity 
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' Aensory; the latter may bo motor, vasomotor, vasoinhibitory, car- 
diomhibitory, or secretory. They are never sensory, for tlie simple 
reason that a aoiisorv m^rve is alwavs afferent, and there can be 
.no reflection without dosee.nOing fl!)ers” (Hart, 273, p. 344)', so 
‘ that it would seem to Im better to use deflection instead of reflec- 
tioti. These deflections probably have an anatomical basis. Re¬ 
cent researclios show that the nerve cells (in a segment) of the 
cord undergo iJegeneration as a result of any lesion in the corre¬ 
sponding segmental distrihiilion area (Liekley, 138, p. 438). 
This confirms the hypolhi'sis ihat stimuli causing pain arise from 
direct irritation from jmthologieui changes in th(^ cord, and are not 
duo simply to a transfer of stimuli from one set of cells to another. 

The most numerous ami important of refleete«l (deflected) 
pains are tliose due to ))athologieal changes in the internal viscera. 
The visleera of themselves have no siaisation of pain, as elicited 
by ordinary pain-priKineing stimuli. Tln'V can he cut, torn and 
sutured without the product ion oi pain; likewise, they are insensi¬ 
tive to heat and cold, hut have a sense of their own which tells 
the sensorium of their well-being with a sensation akin to that 
which we term niuseli*-s('ns(', dr joint-sense. AVhen (lie viscera are 
irritated, the stimuli are carried to the cord and react on the cord 
cells; and impulses are produecsl ami sent out as motor impulses, 
or arc carried to the brain by the neiiroiis of thesi! cells, where 
they are jierceivcd as jiainfiil. At the same tinui, the adjacent set 
of cells become irritable', and react abnormally to all stimuli reach¬ 
ing tliem from the p{*riphery. 'Khns, we have the origin of the 
hyperalgesic zones of Head. Theses zoiu'S are, not always jiresent 
over the area of the involved visec'ra, and the njasem for this, as 
given by McKenzie, is that, in the course of dovi'loimicmt the tis¬ 
sues, which in a low form of life, must immediatidy have covered 
the organ, became displaced. In this way, several peculiarities of 
pain-production may be explained. For instance, the pain in the 
testicle in ureteral colic is felt, because, in early fetal life, the 
testicle was very high in the abdomen, and was 8U])i)lied by the 
first lumbar segment. Then it began to journey through the ab- 
dfoninal ring and into the scrotum; but it always retained its 
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nerve supply. The ureter, likewise, receives its nerve supply frdtti ' 
the same segment, so that when irritation occurs in the ureter the 
pain is often referred to, and is felt as arising in the testicle, 
which at the nairie time is tender. In renal colic the skin of the 
scrotum is ne\er hyperalgcsie, because the scrotum is supplied by 
the sacral iier\es; but the deep eoNcrinas of the testicle are always 
hyperalgcsie, because they are in relation with the same cord seg¬ 
ment as the kidin\> (MeKeii/i(>). 

The method of localizing the ^isclls causing the reflected pain 
is given below: 

(1) Determine if, in eonneetion with it, there is an asso 

eiated area of bv peralgi'sia. 

(2) Deliiiiit Ihe siioa ol livper.ilgesia as nearly as possible, 

and orient it with a e-ord segine'iit. 

(3) Finel out what e)rg.nis are* siipjdie'd by this segment. 

(■4) Ex.imine the or^.m or oig.ins for elisease*. 

(5) See if tlie* pain can he reproduced by manipulation of 
the organ. 

The ge-m*ral lowe*rlng of the vitality of a patient often aids in 
the* production e)f reflected pams ]»v reducing the resistance and 
iiiere’using Ihe initahility of the* aih*eted e*e»rel segment.' 

Sorne*tinie‘s retle*eted, r(*fe rreel, or transferred pains are con- 
fiiseel with neuralgia; from thi^ they can he* difF(*rc'ntiated by the 
injee*tion e»f ee»eaiii, wliieli will ease the pain of a neuralgia, but 
will have no effect on referred jiain. 

Tban.si LKiirn Pmn.—T ransfe*rreel pain is the name given to 
that variety in whie*h the stniinliis pa'^ses fioni the neuron in which 
it is originally prese'iit, over an iiite*rme*eliate neuron, to a third 
neuron, in the area of distribution of which it is perceived as 
bediig present. 

In other cases the sensorium may mistake the peripheral dis¬ 
tribution of the pain, as in degeneration of the posterior roots 
(tabes), or of the ganglia and posterior columns, or cornu of the 

* For a more complete exposition of this subject, see under Head *8 Zones, 
Visceral Sensibility. 
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It ie very likfely that in certain conditions the sensory im- 
!>pitlses which are carried by the sensory fibers and the fp’ay matter 
'’,||rp not entirely obtniided <»r destroyed by the pathologic processes 
'which have taken place, so that touch can be conveyed to a minor 
degree, and localizing sensations, such as those which tell us of the 
position of a limb, may be present only in a very restrictive sense. 
Therefore, an iinjuilst* propagated through tho sensory pathways 
is very weak, and on its ])erce})tion by the brain (there being little 
or no localizing stimnlus aecoinjianyiiig it), is perceived as coming 
from the opposite side where tlie localizing neurons are intact. 

When the transferenct^ occurs in the (;ord, the segment affected 
may be homologous to the segment in whose area the impulse was 
originally roeeived, or it may he higher, or it may Ik*- lower. In 
the latter eases the impulse is transmitted b) tin? perceptive (third) 


neuron through some of the collat(“ral branches. 

Exani])lcs of pain transferred to a homologdns segment in the 
same relative position on flic op})ositc sid(' of the ah<lomeii are 
found in appendiceal ami ovarian diseases, ])ncuinoiiia, and 
pleurisy. Examples of higher and lower reference are found in 
those cases in which the jujin of })nciimonia is transferred to tho 
appendiceal region, or in wliicli the aj)pcndix causes pain which 
is transferred to the thorax. 'Milchcll (5.ol)) cites two instances 
of this variety of pain. In the first f*ase a window f(dl on a finger 
upon which there was a felon. 'J’he pain was felt in the finger, 
and at the same time in the face and ni'ck on tlie opposite side 
of the body. The second case is that of a patient who had w heavy 
weight fall upon his right ffxd, striking tin* toes. The great toe 
and the one next to it were injnre<l. Immediately ])ain was felt 
on the antero-internal asj)ect of the opposite leg, at tho junction 
of the upper and nuddle thirds. The pain was of a burning char¬ 
acter, fairly constant, and worse; at night. It persi.ited for three 
weeks longer than the pain in the injured part. The case has also 
been cited of pain in the left thumb caused by a felon on the right 
thumb. In another instance a wountl on the right side of the 
neck caused paralysis and pain in the left arm (Mitchell, 559). 
^Mitchell also mentions a case in which a shell wound in the right 



108 


CLASSIFICATION OF PAIN 


leg caused the patient to complain of a burning pain in both the 
left and the right arm and in the right pectoral region. 

In regard to the cause for the persistence of these pains, I shall 
quote from Dr. Mitchell (.550), wlio says that “one can, in a meas¬ 
ure, comprehend tliat a violent stiTnulns to a sensory nerve can bo 
switchetl r>ir on to other nerv’c tracks or venters, as if it were the 
escape of an ovcreliargc'; but even if wo liazard snch a liypotliesis, 
it is still diftleult to exfdain the j)ersistency of these transferred 
impressions, for it is a law of the reeeiving eenters for painful 
impressions that when the eause of the pain ceases to be active 
the feeling of being hurt ends. Hut in some, of these examples 
of false reference of ])ain iln're must have been made in the center 
some more or less permanent change that, continuoiinly represents 
the eflft'ct to whi<*h any pain-producing agcia-y usually gives rise.” 

I have noticed that, pain is more likedy to be referred to the 
opposite side from that on which the li-sion is loeate.d, in elderly, 
unmarried females. M’hal, if any, hearing their social state has 
upon this fact I am umihle to say. 

Character of the Pain. — Aru)ther classification of ])ain is that 
founded upon tin* description furnished by the patient. This is 
moat varied. A patient with a livtdy imagination can, of eonrse, 
give a more vivid description of pain than those of a somewhat 
duller mentality. Naturally, tin* ])aiu is likened to some sensa¬ 
tion which has been (‘xj)erienee(! in the past; hence the terms: 
burning, gnawing, entling, ]tinehing, smarting, lancinating, bor¬ 
ing, shooting, screwing, gripping, stabbing, grinding, sharp, dull, 
aching, lightning, tearing, eree]»ing, throbbing. 

In earlier tim(*s this method, foimde»l on the de.seription of 
the patient, was the one usnally tunployed; and, Avith the tendency 
of the age to seholastiei.sm, pains were elaborated and defined until 
a celebrated })hysieian of the time, of 'Frajan recognized thirteen 
varieties, and, not to l)o outdone, llalmcrnan, another early physi¬ 
cian, distinguished seventy-five. Avicenna, in the tenth century, 
A. D., wrote a work on medicine, in Avhich, among other matters, 
he distinguished fifteen varieties of pain (Allen, 503). 

This method of classification, however, proA^es very unreliable, 
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because oJ the difference iu susceptibility of different people, and 
of their varied powers of expression. Vet, it is of some value in 
diagnosis, for certain pains, as described by the patient, are 
characteristic of certain disease (Church and Peterson, p. 960), 
as the lightning ])ain in tabes, tlie gnawing y)ain in rheiiinatisin, 
the burning ])ain iu neurilis, llic girdle pain in spinal disease, the 
lead-cap pressure pain in neurastlienia, the sliarp, cutting pain in 
neuralgia, and the dull, aching pain in infcctituis diseases. 

Persistency of Pain. —Pain is divide<l, acconling to persist¬ 
ency, into coihslamf, mtenniUcut and n'mificnt. Each of these 
may again be divided, according to the subjective feeling, into 
dull, aching, etc. Likewise ca<‘b may bo classed under some 
variety of the anatomical divisions of pain, as nfferred or re-' 
fleeted. Wlicn a pain is constant, it is necessary to investigate 
those conditions wlilcli act, constantly and which produce pain. 
Among the Jiiust coinnmn causes of con^tant pain arc new growths 
pressing upon tlu* nerve libers sor)icwliC7*e in their course. This 
pain is rcfc'rrcd to the pcrijdicral disfrihution of tlie .‘iffccted fibers. 
Should the pressure, bo* ]»rodiiei‘d by an intlammalory ma.ss, the 
pain is constant, l)nt, is marked by ])eriods of lesscuKal severity. 
Those ])eriods indicah* the intervals in wliicb tlie inflammatory 
congestion is diininisbed. In other eases the remission may he 
complete, and the patient may be, free for a shorter or longer inter¬ 
val, as happens in salpingitis and obplioritis, in which frequently 
the pain is absent during the inleniuMistmal periods, and reap¬ 
pears when th(‘ menstrua] congestion occurs and the blood pres¬ 
sure and internal conge'ition in the affe.eteil organs are again 
increased. 

LTridcr eertain conditions, pain may occur iu paroxysmal at¬ 
tacks of great severity, to which tlie term crises ha.s been given. 
According to Ecnwic.k, vvlio (jiioles from II. C. Moore, a pain crisis 
consists of a paroxysm of pain as violent as human nature can 
endure, accompanied by excessive functional activity of the part 
attacked, hut disappearing as rapidly as it appeared, and is asso¬ 
ciated with a condition of undisturbed functional activity of the 
.aff«!tcd viscera between the paroxysms (Fenwick, 569). 
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Time of the Pain. —Pain may be further divided into diwfnal 
and nocturnal. Diurnal ]>ain8 are worse in all those condi^ 
tions which arc aggravated by activity, either mental or physieaji. 
For this reason neurastlumics and those atiiicted with diseases of 
the locomotor apparatus suffer more during the daytime. Such 
conditions arc found in rlieumatism, neuralgias (as sciatica), flat 
foot, joint disease, etc. Pain is also greater during the day in 
eye-strain and diseases of tlie i*ye, and also, as a rule, in diseases 
of the gastrointestinal tract. This is due, in both cases, to tlie fact 
that during this time the organs are most active. Yet, as a rule, 
it sec'ins that no<!turnal pain is more frequent than diurnal ]>ain. 
Wlam pain is prestmt during both peritals, it is more severe at 
night, because during the day tlie mind has so many other affairs 
to oecujiy its attention that it doi's not ])orceivo the pain sensations 
as acutely as it would if it were free of other impressions. At 
night everything is (piiel, the fither senses ani in abeyance, and the 
pain-sensation enters and aloiu^ oceu]ues the mentality. 

Among ])ains which are prominent at night are those due to 
syphilis, iirmuia and gout. Schmidt (Titil, p. OS), in speaking of 
these conditions, says: “Tt seems that, as a result of the diminu¬ 
tion of the ni(*laholi(; function, through the absence of muscular 
work, there is a deei-case in respiratory and cutaneous activity, 
^'herefore, wlam a dyscrusiu exists, the toxic curve ascends at night 
and leads to noeturnal attacks of jiain. The pain of tuberculous 
hip-disease is also most jirononnced during the night. In this 
disease when night eomes on and the patient is asleep he often 
cries aloud and awakens complaining bitterly of the ])ain in his 
hip. It is claimed that the pain is due to a relaxation followed by 
a sudden coutraetion of the muscles around the joint. During the 
day they are <*ontraeled and hold the limb in such a position that 
the least jiossible injury can be done to it. During tlie night these 
mnseies relax and the limb falls away until slight pain results. 
Then the muscles sharply contract and draw it again to the posi¬ 
tion of least pain; but as they do so, they also throw the head of 
the bone forcibly into contact with the acetabulum, and thus cause* 
the sudden, sharp, acute pain, of which the patient so complains.^ 

imJIT 
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. Calics are also, most pronounced during the night. Schmidt 
i(564, p* 64) says: “tt seems that a relationship exists between 
amooth muscle 'hlnirs and striped ones, so that when one set is 
a<rtive the other is idle. During the day the striped muscle fibers 
are active, and, as a oonsu(pieueo, the smooth tmes are idle, while 
the smooth ones become active during the night, when the striped 

ones arc idle.” 

Gall-stone and apiKUidicitis pains are frinpiently present at 
night, many hours after tin ingestion of food. (For fuller dis¬ 
cussion, see Gall Stones and Appendix.) 

Winn a patient gives a history of pain oeenrring at particular 
times one should impure as to his habits ol life, wliai his routine • 
of work i.s, how and wlum In; eats, and if tin- pain seems to ho asso¬ 
ciated with the ingestion of food. If it does, (Uie should ascertain 
if it follows t!n‘ ingestion of all varieth's <d‘ food, or only eertain 
varieties, and imiuire whether the pain is reliev(‘d hy the ingestion 
of food. Hunger hea.laehrs and hyperaci<lity pains in tin? stomach 
areas and pains of dinHleiial uh-w ar.‘ eased by the taking of food, 
particularly albuminous toiids. 

In some cas(!s tin' pain-sensation trav.ds more sh.wly than is 
normal, the so-called .lelayed pain. In them? tin? lonch-sensutioii 
is present some time previous to tin- i.ain-pejveiition. Tah(?s dor¬ 
salis gives sindi a pain-reaction. It may he observed by pricking 
the patient with a pin and liaving him say ‘‘Now” when he per- 
• ceives the scnsati.m of touch, and “Oh” when the sensation is pain¬ 
ful. lie will .say “Now” nmclr earlier than “Oh,’ showing that 
the pain-pereoplion is delay(?<i. Jt is liar.lly possible that the 
delay occurs in the transmission, for it stems that all impnlses 
travel along the iiervt? with e.iual sp.'cd; yet, such is the explana¬ 
tion given by Laiidois (^‘rhy«i«l”S-V,” p. 0‘16, American trans- 

. latioii, 1904). 

Sensitiveness to Pain.- It set'ms that sensibility to painful 
impressions is present in early infaney, but is not as acute as in 
later life. The infant, at the time of its birth, I have no doubt, 
is able to receive the impressions which later it interprets as 
; but it requires time to learn to coordinate the sensory 
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impressions and cdassify them as l)cneficont or harmful, so that at; 
this early age pain-pereeption has not as yet entered into its con¬ 
sciousness. Wo may say that the infant has an instinctive dread 
of all sensations whieli lK;(t)ken an act or condition detrimental 
to its welfare. This j)roteetive and defensive instinct is an in¬ 
herent and nori-eognitive factor in its dev'clopnient, arising not 
from pr(!vioiis experience's, hut from some inherited and latent 
consciousness which awakes iiiitler the stimulus of external life 
and takes upon itself the defi'iit't* of the organism through the 
perception of all jK'rjiicioiis impulses as <lisagrceal)]e sensations 
(princi}>ally as pain) from which it is wise to be dissociated. As 
the infant develops, it hecouics mori* s(*iisitivc to all painful im- 
pr<‘ssions until, iu adult lile, it ])rol)ahly has reached the aerno 
of seiisiliveness. From this |>eriod until midilh* age the, ]XTceptive 
powers ])rohal)ly are stationary. Tlieii, as age advances, they 
again Ix'coim^ nslueed, until in old age tiny are once again at a 
minimum. As tlie ability (o withstand pain dillers at different 
ages, it also differs among races ami individuals of the same race. 
Among races, it is claim<-d that, the Ih'hrcw stands ])ain less easily 
than any other race (Kditorial, Jiridsh Mcflical Journal, April 
14, ItXM}, p. 880). Such general statejiients, however, smack of 
the f(!nilletonist and are not to he taken too .seriously. 

Individual Susceptibility.—Among individuals, iIk' ability to 
with.staiid pain varies mark(*dly. It stumis that thos(‘ of a fair 
and very delicate skin are most susceptible. In those ])eoi)lc the 
pain-reeeplors, lu’causo of the lack of pj’otectiori which is given by 
a thick ('f)idcnuis, arc mon* t*x|)oscd and possibly inon; siibjoct to 
irritation than in tliost' of a thicker intcgnimuit. Such people are 
not only very snsce]>tibh- to pain, but also l(t cutaneous irritability 
of any kind. Others, because of lack of mental <levelopment, arc 
incapable of acute perc<*])tion of ])ain; while still others, because 
of intense will power, or of some inherent inability to perceive 
pain, are com])aratively immune, llennett mentions such a case 
of stoical disregard for pain. A eelebral<Ml French surgeon was 
performing an am])iitation, and, seeing the look (»f distress on 
the face of the. patient, said: ‘T fear I am causing you great 
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pain,” to which the patient replied: the pain is nothing; 

but the noise of the saw sets my teetli on edge.” 

Ottolenghi (440'), who nuule records of cases of six hnndred 
and eight 3 ’-two women, found that wojiien were less sensitive than 
men, and draws the following C(»nclnsions in regard to pain in 
women at ditferent ages. He slates that the s<‘nsitivcness is less 
in early life, increases to the twenty-fourth year, and then de¬ 
creases. This sensitivc'iiess is greatest in the nineteenth year. 
The higher tin? typt', the grcaOu" the sensihility. Tlie left temjde 
and left hand are Jiiore sensitive than the right. J.uxnry seeirKS 
to increase siiHc'cpiihiliix’ ii> |)alii-|)(‘r<‘('|ilion. Tin* divisions of 
womanhood, in ordor <4’ su^cojitihiliiy to pain, an*: (1) girls of 
wealthy elassrs; (:i) •'(•ll-c (lii(‘at(*tl woiiu'ii: id) hnsiiK'sa wotium; 
(4) nniversity wonini; and (■'•) waNherwomen. We have, here a 
generalisation which nni'-l ho laKcn “cinn graiio salis.” 

Tissue Susceptibility.—I’is^nes vary In snsccpiihillty t<» pain. 
Met/.iuger (diJS, p. I M ) (dainis that the hh«od ^nj)ply of an organ 
often delertnines its sensitiveness to pain, as the firgaiis whieh are 
tlio richest in hlood supply gcnorallv snih'r )la‘ grealc'sl pain, and 
that organs ])oor in hhiod siijjply hav<' lilile, it any, j)ain. 4his is 
in aeeordancf* with the iheory uf <)p|ienheiiner, who (daims that 
the pain is eiH'alcd and carried hy the vasomotor systotn. As ex- 
amph'S of the elhet (d Idood supply, he cites lla' lack <d pain in 
cartilage, nails, and hair, and lh(> slight pain in ijnemnonia, while 
pain is present, to an enormous degree in the p<*rioslcum, perimy¬ 
sium, jdenra, ])eriloiieJ]m. t-te, lie gives hone as an example of a 
tissue which is free from pain,^ hnl he says that this is due |o the 
fact that wlam hloo<l-v(‘ss(ds enter tli<‘ eoinjiaet structnr(‘ of the 
bone they discard their inusenlar eiail and so los(‘ the, vasomotor 
nerves and the pain sense. The.se sympathetic vasomotor lil)ers 
are supposed to issue hy the post root, with iho. sensory libers, and 
enter the sjnnal ganglia. In the cord they can he traced to the 
antero-lateral ascending tract. Some tihers pa.ss to the anterior 
horn, and still other.s to higher or hover ganglion cells. 

' 1 In recent experiments we havo found that the medullary cavity of bone 

ia^very sensitive. 
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THE rNTHNSiry op pain 

« 

It is nluios inlcrfslin^, and in sonx* cases it is important 
for the (li.i^>noMs, fo know the inleiisilx of rJie pain buffered by 
tJie palienf. I’he j)ati(nt sJnmld alw.ns he interrogated, thei*e- 
f«tre, rejuardini; this Vi r\ ol’t<Mi tlie ans\\(‘r is of eoubid- 

erahle inipoitaiu'c in (n<d)iin<:^ the cliniei.in to make a dia^osis; 
blit v\hen the jtliNsieian lakes the %\onl <d‘ llie ]>ati<‘nt he is apt 
to hi* nii'-led, peril.ips not inlentionall_\, M*t misled, nevi'rthcless, 
iieeaiise in ilie i>reat .in\ie(> of the patient to ‘•in* a proper irn- 
portanci* to liis complaints, he is apt to mai;nif\ his SMiiptonis. 
IIo\M*\er, then are ci rt.iin im .ms of cheikino the jiatient’s state 
ments so that it ma\ Ik* ascirtained ^^hether or not lie is speaking 
the truth. 

FACTORS UPON WHICH INTENSITY DEPENDS 

Ilefore I’oinfl^ into details concerniiii!^ tin si* means, \\e must first 
stinh the factors upon which the inti nsit\ of pain depends. These 
factors are: (1) the stimulus: (2) the seiisilheness of the 
patient; (d) the irrilahilit\ of the ner\ts; and (4) tlie e\tent and 
inimher of tlie nerves involved. 

% 

The Stimulus. —'Fhe .stimuli ma\ lie of different degrees and 
strength, and they mav he exerted eon tin non sly or intermittently. 
A btiinnlus that is exerted eontiiiiionsly will U* felt, at first, as 
innch more severe than one of equal force whieh is not so exerted. 
As the sliinidus eonliiiiies, the reaetion becomes weaker, until the 
percejitioii center is dulled and does not react at all. Likewise, 
a constant stimulus alternately weak and strong will be more pain* 
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fal than one which is constant, but of equal force. The reason for 
this is that when the stimulus is constant, either the conducting or 
the perceptive apparatus becomes fatigued, anti the stimulus is not 
perceived as acutely as when int(*ntussions take jdace, since during 
these intermissions the nerves ha\e time to recover their sensitive¬ 
ness. 

Sensitiveness of the Patient. Susceptibility to pain varies 
among different induiduuis. Some riact to a {)aiiiful stimulus 
much more reatlily than do others. My e\periene<‘ has shown 
that those of a lliiii and ueiirolit* build suffer much more severely 
than do the hea\i<T and more robust Then* seems, als<i, to Ik* a 
certain relationshij) heluecn the deurci* of itie?ifality ami .suseep- 
tibility to pain. The liigher the de\« l»tpmc*nt and the more vivid 
the imagination, llu* anater is the su-ceptibilil^V 'I'liose who are 

not particularly affeele<l Un pjiiu or emotion \ve call phlegmatic. 

* 

All their snisibilities s< em dnlbd and inactnc*. 

Irritability of the Nerves.- The tugeminus, the seiatie, and, 
it is said, tlu* sj)lunchuie nerves are, as coui]>are<l with others, ex 
tremely irritable. 

Extent and Number of Nerve Fibers Involved. - 'I’lie se\<*rity 
of the ])ain depends upon the niiinher of libers w’bicb arc involved. 
The greater the number of IiIkts the more intense the pain. 

FACTORS MODIFYING PAIN PRODUCTION 

The factors modifying pain produ<*tion are jtsychical and 
physical. 

Psychical Factors. —The psycbical factors may^ Ik* dividc4l • 
again into emotion, consciousness, suggestion, diversion of atten¬ 
tion, and expectation of pain. 

Etnoiiotis greatly modify pain sensation. For instance, vio¬ 
lent anger or great joy preempts the sensoriuiu to such an ext(*rit 
that sense-peree]>tion is dulled and may become absolut4*ly nega¬ 
tive. Consciowmess, of course, is necessary for the pere(‘])tion of 
pain, and the more acute the consciousness the greater the pain. 
TRose who are worn out with physical work will often suffer less 
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from an injury than their more vigorous fellow-workers. Sugges¬ 
tion is also of consiflcrahle importaiiee in pain phenomena. Many 
modern cults Imve made cajiital ou/ of the fact tliat pain may 
often he cuhcmI hy concoul ration upon some other object, or by self¬ 
persuasion (auto-suggestion^ that jiain is not jiresent. Yet this is 
not new, for [ihysicians have made use of this principle even as 
far back as the time of Pharaoh. DIrersion of aticniion is im¬ 
portant, for the reason that wlien a patient’s attention is drawn 
to some object, and is mitirely (‘iigrossed with it, he lias two cen¬ 
ters (sensory) which are active, as a conse(|Uence of which neither 
is apt to be as sensitive as if acting alone. 

Physical Factors. - IMiysical factors influencing ])ain may be 
divided into I lie itilriuxic and tlu' exh imir. Among the intrinsic 
factors are digestion, motion, urination, def<‘(;ation, menstrua¬ 
tion, respiration, and position <d' tlie liody. Aiiamg the extrinsic 
factors are [»ressure, heat, cold, (d(*clricity, and drugs. 

IxTiaxsic.- Digestion, as a rule, causes pain only when dis¬ 
ease of tli(‘ aliinenlary tract or some of its relat(*d organs is jires- 
eiit. Th(‘ severity of the ])ain de[>ends upon the kind of food 
taken, ami the varietv of tlu' lesion. In all eases indigestible 
food im*reases the pain. When the pain comes on ininiediabdy 
after eating, one would naturally think <d‘ gastric ulcer; if in an 
hour or two, <»f duodenal ulcer; and if in three' or four hours, of 
gall-bhidd(‘r or eommoii duct disease. Also, at about the same 
interval pain due to appendii'eal or ('olonic dist*ases makes its 
appearance', although tluft froni c<>h»nie disi'asi' generally occurs 
somewhat later, say in live or six hours. Should tlu' entrance of 
food into th(' stomach I'ase thi'. pain, carcinoma, duod(*nal ulcer, or 
a pur(' neurosis is ])robably pri'seiit (Schmidt). Should the pain 
come on during the ingestion of food, it indicates some disturb- 
anc(^ in tht' eso])hagu8, such as ulcer, stenosis, or a lesion at the 
cardiac entrance to the stomach, .such as cardiosjiasm. 

In all inllamrnatory states, when motion causes pressure to be 
made upon the inflamed area, pain results. When a patient com¬ 
plains of pain upon moving a part, careful investigation should 
be made of the muscles, bones, joints, and nerves composing that 
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part. lu coinw»ction with the nmseles the most common painful 
affections arc inflammations, as mvelitis or abscesses. In some 

I 

cases, w'hile the lesion is not in the muscle itself, it is adjacent 
thereto, and contraction of llie muscle will produce traction and 
pressure upon the intlamed jirca. Such a condition is found fre¬ 
quently in aj»pendicitis. 'Flic appendix lies over and is joined to 
the psoas, so that each time the limb is flexe<l, and the ]>soas con¬ 
tracted, pnllina; and traction cm tia* inflamed 1issu(‘s («‘cnr, and 
pain is felt. Tliercfon-, wln'uevcr pain is com])l{iined of in 
connection with mnscnlar movement, >iot only the muscle but all 
of its adjacent and related >irii<*lnrcs slioidd 1 h* investifijated. 
Should the muscb' jumvc in'^ative the lume may i;ive S(mie infor¬ 
mation as to the j'aiise (d‘ tin* pain. In this diri'ctioii the first 
line of inquiry will he as to the eDiiditioii of tin* ])(‘riosteum, and 
if it. is found to Ik' lieahliv, iIk' hone mav lu- excluded as a 
cause of the pain. After <'arefiil iuvi‘stii»alion <d’ these structures, 
the joints sliouhl he cxaniim'd, and Ih xion and extension tried. 
Especially in disease of the articular cartilai^cs pressure made 
hy forcibly ])r<*ssino' llic two arlicnlar sln•fae^'^ ai»ainst each other 
is ju'ovocativt* of tlui ureatc-t pain. 

Pain may be. caii.scd by rlmtxfv of fxisttlou. '^Flii.^ occjirs (‘spe¬ 
cially in those organs wliieli arc liel«l In ]»o!-itioii by “ligaments and 
end attaclinu-nts, such as the stomach." Here a eliange of posi¬ 
tion produces a distnrhanee of tludr relationship to surrounding 
organs, and in some ea.ses a derangement of tlu-ir functional 
economy. It, may produce, also/pj-c'^ure or traction on an in¬ 
flamed area. All of these factors lead to an increased amount 
of irritation ainl pain. 'Fhe, oeeurnmec' <d' a painful hjsioii upon 
a change of position of the j)atient indicates a lt»cal disorder. 
Certain position.s arc* eharacteri-tic, «if certain classes of disease 
(see Positions of l^ain). 

Pain as.sociuted with dr fern I ion occurs at tlu'. time of the 
movement, or a little later. If it (K-ciirs at the time of the move¬ 
ment one would naturally tljink (»f some le.sicui involving the 
sphincter or the anus. Of these, inflammation, from simple in¬ 
filtration to abscess formation, is very painful As much so, or 
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even more painful, is fissure or ulcer of the anus. When 
pain persists for some time after defecation an abscess may bef 
present. Pain coming on inimecliatcdy before the act indicates 
deep-seated ulceration, sucli as would occur in carcinoma of the 
rectum (Selmiidt, p. 42). Abilomiual pain, the result of strain- 
ing accompanying bowed movement, may indicate some quiescent 
inflammatory t)rocess in tlnj appendix or the gall-bladder. By 
constipation the pain of enteroptosis, intestinal atony and neu¬ 
ropathic conditions is retarded. 

Ex'irinsic.— Of the extrinsic [)hysical factors modifying pain, 
pressure is l)v far tlu‘ most important. In many instances it is 
the underlying fa«*tor of pain-production. Structures are so 
joine<l and related to (*ach other that pressure is constantly ex¬ 
erted by the om; nj)on tlie other, and any <lisarrangement of this 

« 

adjustment may cause tlie pr(‘ssure to become excessive, and re¬ 
sult in pain. 

Elcrlririfi/ cause.s ])ain by stimulating the pain receptors. The 
pain may also be diu; in part to muscular contraction and to sud¬ 
den changes in the rela!ionshij)s of the parts, caused by opening 
or closing of the circuit. The faradic current is probably the 
most painful. The static s])arlc is also quite y)ainful. 

Extremes of h(at and cold both cause ])ain, and, most pecu¬ 
liarly, the sensations caused by excessive <legrees of cither are 
almost idcTitical. Idius it is that one speaks of the burn due to 
excessive c<»ld. In case of ))ain due to freezing of a part addi¬ 
tional pain is produced by placing the hand in hot water, which 
is duo to the dilatation of the vessels and engorgement of the 
tissues of the part. This engorgement increases the pressure 
upon the. j)ressure-j)ain rc'ceptors, and thus causes an increase of 
pain. Cold acts in an opp(»site manner. It causes contraction 
of the vessels and a lessened blood supply in the part. Metabolism 
is interfered with, and toxic products^ accumulate in the tissues. 
These act upon the sensory r(‘ceptors in the part and cause pain 
in addition to that caused by the action of cold upon the cold pain 

1 Toxic products also in some cases produce anesthesia. See uhder 
Toxemia. 
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^ i^p^«rs. In either of these cases the pain is due to the stimula* 
. tion, of the temperature receptors, plus the stimulation of the 
deep sensibility receptors. In some cases of heat pain, for a short 

'f# • 

time two ditferent sensations are felt, one being that of heat, 
and the other that of i)ain. Then th(^ s(*n8ution of heat disappears 
and only that of pain [x^rsisls. The luily reas«ui that both cannot 
continue is that the pain sensatiiui sotm lx*eoines paramount, and 
preempts the sensoriuin. Another argunuMit in favor of tlie sepa¬ 
rate origin of ternjxa-atnre sensation and of jiain sensation from 
excessive degrees of lieat or cold is that pain may be j)resent from 
hyperstimnlation of <'ither, in tlu* ahsence? of te.injH'ratiire sense. 
That is, excessive degnx's of luait or cold produce pain, while 
moderate degrees of either caniiot he recognized, or, if they are, 
the one is confused with tlu' <)ther. 

Drugs miMlifv pain hy various means. They usually hloclc 
the carrying ])ower of llio nerves p(‘ripherully (morphin i»r co- 
caiu) or <*entrally (ruorjihiu or etlier). 'I'hey may <‘reHfe changes 
in the organs in wliich j»ain arises, ami thus cause eJiauges in tho 
pain. For instanec, alkalies re<luce iht* aeidily of the stomach and 
decrease the j)ain eaus<<l hy a liyperaeidity. Mereiiry a«id the 
iodids frequently relieve pain due t(» sypliilis. On tlu*. other hand, 
tubt^rculin increases the pain, if it is due to tuhereulosis (Schmidt, 
p. 40). Kmptying the lK)wels relieves certain headaeluis. The 
withdrawal of morphin, in the eas<‘ <d' a person who is accustomed 
to its use, very fnajiiently causes great pain. 

Wca//jier.' -Fain ali-o seems to he intlmaieed hy teitq)erature 
changes, for it has been observed that a lessetmd harometric j)ros- 
siire causes a weakened resistance to j»ain. Fvcjrtt (5(5(5), from 
a study of a number of cases, found the perietd of gn*atest pain 
to be from nine to eleven a. m. A jX'riod of loss severe suffering 
is between eight and ten a. jM. naromolrie changes inflnonee 
the production of ])aiii much more than does the actual jirosence 
of storms. Damp, musty w(ialh(!r also iidluonces pain production 
(Head and Rivers, 201, ]>. 5-t). Kvertt. believes that the cause of 
this increase in pain is^ that the eleetrieity in the air, is iucrea.sed 
these perio<ls of atmospheric unrest. 
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ESTIMATION OF THE INTENSITY OF PAIN 

It is nofiossary, iKit only to know that a person has pain, but 
also how to csfiinato aiul luoasu^^ its intensity. This knowledge 
is important, in order to clnick the many misunderstandings that 
occur, sozrietimes intentionally, sonn'times iineonseiously, between 
the physieian and his patient. It is also of value occasionally, in 
deca'ding ufxui the [irogress of a disease. dilfenmt means of 

measuring the intensity of pain are: (1) blood-pressure elcra- 
tion; (2) mi^tor rellexes; (2) er»m])laints of tlie patient, com¬ 
pared with his ability to withslaml j)ain; (1) rcHex vasomotor 
signs, as syneoja*; (o) dilatation of tlie ])U))iI; ((») amount of 
morjihin n(‘(?(*ssarv to overcome the pain; t7) appearance.of the 
patient; (H) patienl.’s de.seription of the pain, and (h) mechanical 
factors. 

Blood-pressure Elevation.- • niood-pressun* elevation is an im¬ 
portant means of estimating (he intensity of a pain. Studies 
along this line have been made, particularly in Oermany, where 
the «jin*stion of simulation is so imj)ortant, because of indus¬ 
trial insurance, (hirschman (odT) found that in (dghteen out of 
twenty {)eojde with normal .sensibility the blood ])rossuro rose 
eight or ten mm. of mercury iimh'r stimulation with a faradic cur¬ 
rent (on the up})er ])arl <)f tin* thigh). In tin' other two persons 
the rise was somewhat higher (ten to fifteen mm.). In nine cases 
of hysteria and in rive cases of tlisea.sc* (»f the spinal cord, the pres¬ 
sure was unairecU'd. During the gastric ami intestinal crises of 
tabes, and in h'ad colic, a presMiro of 170 to 210 is common, but 
quickly subsid('s to normal, lir» or 120 mm., when the attack is 
over. In other })ainful abdominal atfeetioiis only a very moderate' 
increase in ])ressure, t(‘u mm., oemirred. Janeway reports the 
following cases: (1) A woman of tw(‘nty-eight, with a blood 
pressure of 70-S0 mm. betweru ihe ]»aroxysms of pain, had 170 to 
100 inin. in moderate and 2-10 nun. in v(‘ry severe attacks. f2) 
A man thirty years old had a blood pn*ssnre of G5 inin. between 
paroxysms and of 140 mm. during the paroxy.sin.s. The climax 
of hypertension and pain seemed to coincide, and both passed 
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away together. Morph in eaused sleep and a lessening of the pain, 
blit no fall in pressure, ('ihloral caused a hypotensive, as well as 
an analgesic, effect. 

“Of special interest (again to «pio1e Janeway’s words) was the 
alternation of the abdominal and the lancinating pains. When the 
latter came on, tin; pressure j)n)in|)tlv fell, and the visceral crises 
ceased. Therefore, J*al assumes that a s]>a.sm of the splanchnic 
vessels is the cause of pain in a gastric crisis, and that the irrita¬ 
tion which cfiuses the lancinating ]iains affects depressor fibers 
in the posterior roots, and tin; stininlns is sntlicient to interrupt 
or cut short an alxioniinal (U’isis” (Janew.ay, .'itlS, p. 217). 

In this connection it is «)f valiu' to know that an arb‘riosoler- 
otic condition of the alxbnninal arteries will at tim(*s, when the 
pressure is high, (*anse a dull, aching pain in the abdomen. This 
increase in the blood pressure is due t(» the sfiimilation of the vaso¬ 
motor nerves (tin* vasoconstrictor part), and is prodnc(*d ])riiici- 
pally in the sj)lancliiiic area. During labor pains, also, the blood 
pressure is raised. (V)incideut with eacli jiaiu it iK'eoiiies liigher, 
and varies dir(*ctly as tlui pain. .\s labor continues there is a 
constant increase in ])r('ssure until the child is e.\j)elle(l, when 
there is a drop to a ])oiut slightly l)el(»w normal. This increase of 
blood pressure is not due to tlie psychic iutincuce of pain, for it is 
present even when lla* jjaticut is uucous<ti<nis from tlx* administra¬ 
tion of an anesthetic. It may be due to (he following causes: 
(a) uterine (H)ntract]ons; (h) mu>^eular contractions of the ah<lorni- 
nal wall, caiisiiig an emj>lying of th/* splanelmies and a consequent 
increase of the peripheral jjressure; (e) excifejiient when the 
patient is consciou.s. Worry may also have iullueiiee. It seems 
hardly reasonahle t<] suppose* that tlu* small inen*ase in tlie quan¬ 
tity of blood thrown into circulation at each contraction of Iho 
uterus would be sufficient (when we consider the greait adapta¬ 
bility of* the circulatory system to aeeomniodate great or sudden 
increases in the amount of cirenlution Hiiiel) to cause any appre¬ 
ciable increase pa the 8y.stolic hlofxJ pressure; though the asso¬ 
ciated -contractiSn of the abdominal muscles, and, in faet, of 
neatly all of the musculature of the body, it is reasonable to 
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suppose, will produce a great elevation of blood pressure. We 
must bear in mind, also, the fine supply of sympathetic nerve 
fibers to the uterus and adnexa. After all, the increased vascular 
tone is, in all probability, due to this elaborate nerve supply and 
its irritation. 

Motor Reflexes. —'Phe reflexes produced by pain are ])roteetive 
in iheir tendenev, in that thev are a means of defense instituted 
by nature against injury. In e\ery instance, if possible, they 
tend to remove the organism from the source of danger. They 
are verv active and are coTistaiillv exerted. For inslance, \vlu*n 
the hand comes in contact with a heated object, it is immediately 
drawn away bv a (piick, automatic muscular movement, even be¬ 
fore the individual lM*(‘ome's awar(‘ of the contact. In sleep many 
reflexes an* active, and in some* disea'^es of tlje cord (traiisver.se 
myelitis) th(\\ may he ]>resent even wlaui ])ain sensation is absent. 
Even in light aiu'sthesia, this reHe.\-|)rotective action is present, 
as is seen in ahdominai operations when tlie jiarietal jieritonenm 
is somewliat roughly handled. Althongli sen'.ati»»n is not prc.scnt, 
tiu* r<‘tle\es are, and, acting immcdiatciv, ju'oduce such a sudden, 
strong contraction of llie alidominul muscle^, tliat it is almost im- 
jiossihlc for the surgeon tt» do liis work. The defensive power of 
the ri-fl(*Nes is best e.xcmplified in eonscion’'ness when the patient is 
under the iufluenei* of })aiii. The centers for voluntary muscles 
are thrown into aeti\ity, so tliat tlie organs, the seat of deleterious 
changes, may lx* protected from injury. Every physician is aware 
of tin* rigid contraction of the alxhuuinal iniiseles in pelvic or peri¬ 
toneal disease, and of the extent to which tlie adiniiiistralion of 
an anesthetic simplifies and renders easy a manual examination. 
Can an,>oiie ilouht that the higher automatisms, wdth appreciation 
of pain, are active in (‘aiising this rigidity? Almost innumer¬ 
able examjih's of the sauu* kind might In* eiUxl, for instance, the 
contraction of the imisele.*> surrounding a joint, and its consequent 
fixation, in those cases in which articular inflammatory states are 
present, or the rigidity of the heail in disease of the soft struc¬ 
tures at the base of the skull in meningitis, etc. 

In view of the universality of these defensive reflexes, it is 
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fitting that we should be a little curious as to the reason for their 
presence. We know that nature is always purposeful. Every 
act is conservative, and we may be sure that when pain, with 
its attending reflexes, is present, there is a good reason for its 
appearance. This reason is protection against further injury. 
For this purpose are called into play the only reflex organs in 
the body capable of resistance, namely, the muscles. As a result 
of their stimulation and cons(*qnent contraction either rigidity or 
motion, or both, follow. Rigidity is la^st 8<*en in the cases of 
abdominal diseases alxjve inentionetl; motion is Ix^st illustrated 
by the quick withdrawal of the hand from a source of injury. 

Two of the special senses, taste and sirudl, owing to their func¬ 
tions, have dGveto])ed a special sensation which is termed nau.sea. 
It is of a disagreeable, sickening nature; and Anally, if suffi¬ 
ciently prolonged, causes a j)rotec*tive refl(‘X action in the 
form of vomiting. This rcth'x, as one would judge from its inti¬ 
mate dependence upon the sympathelic system, is practically an 
involuntary act, though sometimes it can be produced by conjuring 
up in the mind pictures of disagn'eabh; or disgusting obj(;cis. 

Hearing, also, is somewhat dilTcrcnt from the other senses. 
Here an excessive stimulant gives rise to a sensation, which, if it 
cannot be accurately classified as [)ain, is closely akin to it, be- 
cau.^^e of its intensely disagreeable nature. Wlien this sensation 
is present, pi’olection from the causative agents (noises, etc.) is 
sought by placing the hands over tin; (jars, so that the distressing 
sounds may not enter. 

All of these reflexes are accompanied by certain well-marked 
and clearly defined changes in other syst('m.s, as the circulatory, 
digestive and pulmonary .systems. 

Complaints of Patient Compared with His Susceptibility.— 
A comparison of the complaints of the j>atient wdeh his ability to 
withstand pain often gives an indication of the severity of the 
pain. This ability varies in different ])eople. Some, especially 
those of a phlegmatic temperament, seem to be (japahle of bearing 
pain of much greater intensity than those of a nervous, active 
^atpre. Blondes, also, seem to be more sensitive than brunettes. 
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Personal idiosyncrasies, however, are of great valuo in estimating 
the severity of pain. 

To deterinino Ihe sensibility of the patient, the skin on an un¬ 
affected part of tljo body should be pinched between the fingers. 
When the abdomen is not affected, it is best, because of its great 
sensitiveness, to use it as a cr)ntr()l. By the response to various 
degrees of pressure, an estimation can often be made of the 
susceptibility of the patient. 

Vasomotor Signs.— Vasomotor signs, as pallor and syncope, 
often give an indication of the severity of the y»ain. These 
charig<*,s are due to a r<*aclion of tlm pain stimuli upon the .vaso¬ 
motor system, and it is necessary to imjuirc' into their cause. 
The vasomotor system consists fd’ centers to which two sets of 
fibers are couincted, namely, the inhibitory filxirs and the con¬ 


strictor fibers. 


Th(' itdjibilory iibers convey impulses which hin¬ 


der the contraction, and the constrictor libers convey impulses 
wdiich stimulate the cmitraetion of tlm mu.scular coat of the blood¬ 


vessels. It is very ditlicult to say in what way mental states have 
an actitm on the j)hysical process(\s of the body; but that they 
have is evident, and that the action is a jx»werful one can be 
seen from the. persistence of tin* induced jiliysical changes. How 
the vasomotors are inlluenced it is very difficult to say. .Yet we 
know that they may Ih' inlluenced by many mental processes. 
For instance, yiallor is induced by fear, fatigue, nausea, or severe 
pain. Redness is induced, in the. ])rocess called blushing, either 
by a stimulation <(f tluj vasomotor inhibitory fibers or by a 
paralysis of the contracting fibers, j)roducing a paralysis and 
dilatation of tlio blood-vesscds of the face and neck. The vaso¬ 
motor fibers pass up tlie coid in flu* lateral tracts, and pain sen¬ 
sation is also conveyed by the lateral tracts; so it can easily be 
seen how any ebange in the filx’rs conveying ])ain sensation would 
react on the vasomotor fibers ami jjrodiice changes in them. 

Pallor and syncope may b(i the indication of shock due to 
intense irritation of the sensory terminal filaments. According 
to Henderson, this shock is the r(!sult of the rapid rcsjnration al¬ 
ways induced by peripheral sensory irritation. In his experiments 
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consciousness was abolished by the use of ether and niorphin, so 
that tlie results were not due to coiiaciousnoss of suffering, but to 
nerve irritation. It seems that eonscionaness of suffering is a 
mere aecornpaninieiit and not a causal eleiuent in the production 
of shock, which is of a reflex nature. Among otb(‘r signs of shock 
are rapid and feebh* pulse, v<Mniting, drawn, anxious features, 
and excessive perspiration. I'lie suse(*i)libility to shock varies. 
Tu those of a well-inark('d nervous li‘ni])erament shock from a 
small injury is greater than in those of a more phlegmatic nature. 
Some women are almost prostrates! with the pain of menstruation, 
wliilc others hardly seem to mind it. '^I’ln* same may ho said of the 
parturient state (Laziiriis-lhirlow, 57.1, p. 47S). 

Dilatation of the Pupil. -- Dihitatiou of tin* ]>iipil is produced 
hy irritation of the sympathetic nervous system, y)iirticular]y in 
the splauclinic area. This resetioii can he imulc use of when 
estimating the temhuuK^ss of a })art. V('t, in using it, one must 
not forgtit that pressun* alone will produce dilatation of the 
pupil, esi)ecially when exerhMl on ll»e abdomen, ami that dilata¬ 
tion may also he j)rodueed hy stroking or ]>iuehiiig the imck 
(Schmidt). Some idea of the dilatatimi duo to pressure alone 
should he gain(‘d hy stimulation of a iiou-paiuful pari. Then, with 
this as a standard, aii e>timation <»f the dilatation duo to pain can 
Ixi made. This method is not available after the use of drugs, such 
as morphin, cocaiii, and Ixdladouna, which have an actioi on the 
pupil. 

Amount of Morphin Necessary to Overcome Pain. —The 

amount of morphin necessary to <‘ase jiain is a good indication of 
its severity. Colic recpiircs moi’c! morphin than many other vari¬ 
eties of pain. This is especially true of gall-iluct or pancreatic 
duct colic, and renal colic is especdally Jioted for its ]>ersistence and 
severity. 

Appearance of Patient.- Tin; ai)p(‘aranco of the y)atient fre¬ 
quently is a reliable index of tin* variety and severity of his pain. 
As a rule, pain of great severity j)roduces a cessation of inustnilar 
movement. To this there is one great ex(;(‘]»tion, namely, the pain 
oY colic. Here, whether the colic is of urinary, biliary or intesti- 
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nal origin, the ])atient writhes, squirms and assumes all conMsir- 
able positions, at tlic same time erying out or moaning. These 
attacks come; in paroxysms, a period of quiet following each, 
attack. In eolic, also, tlic i)fiticnt presses with his hands, or with 
a bolster, upon the alxlomcn, and frequently lies with his limbs 
drawn up (see Figs. 87, 88). Hero the tendency to exert pres¬ 
sure is se<*n in the eliaraeteristie way in which the hands are joined, 
the fingers being interlocked so that greater pressure may be cx- 
erte<l. 

I’liis picture is the exact, o])posite to that seen in peritonitis, 
where tlu^ patient is absolutely q»ii<‘t, lying flat upon his back 


I 2 :» 4 r, 



Fjo. 37.— Hand Pukssino on thk Ahdomen is Very (^haractbkistic of 
C onu’, I. E., OK THE ITtekcs or Intestine, 

]. Area of referred pain in phlel)itis (femoral). Also area of distribution 
of ant. (Tiirsil and area of pain referenc(j in crural uouraloria. 

2. Localisst'd tenderness in phiei)ilLs. 

3. Phlel)itis (femoral vein). 

Hip joint disease. 

Psoas abscess (low). 

4. Ovary inflanimation. ) 

Halpingitis. [• It is more characteristic for patient in these con- 

5. Appendicitis. ) ditions to lie on back. 

with his limbs drawn up and hands frequently placed lightly 
upon his abdomen. He is very attentive, and is ever ready to 
ward off any touch or pressure with the other hand, (se^ Fig. 8C). 
To this posture the term “abdominal protective position” has been 
given. Other characteristic postures are illustrated in Figs. 37, 
38. Headaches also give rise to characteristic postures, as may be 
seen in the Figs. 66, 67, 68. 








:^TIMATION OF THE OTENSITT OF, PAIN 127 

s , In pleurisy or intercostal neuralgia the patient assumes a rigid 
f^st position, and, on close examination, it is noticed that the 
thoracic respiration is hindered. This is exactly opposite to what 


,liappens in abdominal inflammatory disease, in which the breath¬ 


ing is of the thoracic type, 
abdominal breathing hav¬ 
ing ceased entirely. 

When the patient moves 
, with considerable pain and 
refuses to stand on a limb, 
and holds the joint in a 
flexed position, inflamma¬ 
tory disease of the joint 
should be siiapeeled. The 
position assumed in dis¬ 
tention of the vesical blad¬ 
der is one in which the })a- 
tient inclines slightly for¬ 
ward, his back straight and 
rigid, pressing l)oth hands, 
which are intcrl<K*k(Mi, 
over the lower segnuMjt <»f 
the abdomen. Tumor or 
aneurysm is indicated as a 
rule by pressure over the 
diseased area. In men¬ 



ingitis the patient remains ^ 

, . Fio. 38.—Position Assumed in Uteeinb 

rigid because of the pain Colic, Intestinal Oilic, and Dis- 

(Ilyder, 35). tended Ueinahy l^tADDEn. 

The facial p.xprcsaion 

also is frequently a reliable index of the severity of jiain. One 
expression which is indii^ative of the most severe pain is 
the so-called Hippocratic facies, in which the brow is con¬ 
tracted, the lips drawn back, the eyes fixed and the 'entire 
attention focused upon some intrinsic phenomenon. This is the 
t^raoteristic facies of peritonitis, and when present is of serious 
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import. Tn some patients, especially amonfj those who have 
trained their features to express emotion, simulation is often prae- 
tieed; yet, under close ohservation, one will notice, at times, some 

relaxation or change in ex- 
])ression, especially when 
the patient thinks ho is not 
lieing watc.he<l. 

Ge.stvros indicative of 
pain aro principally those 
in which the ]>atient tries to 
ward olf an imaginary or an 
actual injury. Motion as 
an indication of the severity 
of ]»ain is of some value, 

Imt is cliietlv of use in 

« 

]H)inting to the structures 
which are involved. As a 
rule, all i)aiua of moderate 
severity cause a h>s8 of 
function of the part, and the 
patient usually lies quietly 
in bed, atttuitive but mo¬ 
tionless, exeej)t in cases of 
ah<]omiual colic, in Avhich 
each ])an»xysm is indicated 
by sudden and explosive 
movements. In children, 
according to Eustace Smith, j)ain in the head is indicated by a con¬ 
traction of the brow; in the chest by a sharpness of the nostrils, 
and in the abdomen by a drawing in of the upper lip (Musser, 
p. 79). 

Patient’s Description.^ —.\ patient’s description of his suffer¬ 
ings is not of much ])raetical assistance in deciding upon the 
severity of a ])ain. Ills descriptive ability, powers of imagination, 
and vocabulary cause it to vary greatly. One factor of im¬ 
portance is the persistence wdth which the attention of the 


pati^t 



Fki. 3!>. - Lacino Shoe Posti jie. 

In lumbago, .spinal cari<*s, hij) joint dis¬ 
ease, sciatica, aptH'udicitis and pelvic 
peritonitis, pain is experienced on the 
patient assuming this position. 
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is devoted to the to the exclusion of other to])ics. Should 

he be consistent, and persist in his statements of its character and 
severity, and should his attention be not easily drawn away or 



Fia. 40.—Pain on Hyi’icrtuxTioNsioN 
OF THE Body. 

Hyiicrcxtension of the body ])roiluc<'.s 
pain in inflammation of tlu; ab¬ 
dominal viscera, adlu‘sion.s, ptai- 
tonitis, etc. 

occupied to the exebisioii of the 
pain, it may be eoiK*lii(le<l that a 
pain of considerable intensity U 
present. 

Meohaiiical Factors.—T^iuehinj^, 
chanical factors which are of slij^lit 
of pain or tenderness. I’hesc 



Fio. 41.- 1’ain on (joinq Up- 

STAIIIS. 

When, on RoiriK upstairs, pain is 
pre.setit in the rinhl limb, it in- 
dieat <*s appendiei^al abscess or 
pelvic inflammation, and is 
due t.o the t(‘n.sion of the 
psoas mnseic producing; pres¬ 
sure or true-tion on the in- 
flaiiKjd area. The pain is 
greatest at the moment of 
raising the foot off the ground 

.str<»king;, yiressirig are me- 
valiie in determining the dc- 
aro of little value because of 
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the variations, l)oth of pressure and of the .resistance' of the' 
patient. The best ineehaiiical aids are electricity, the von Fr^V 
hairs, al^^onieters, and needles. 

In teslini^- pain by means of electricity, two electrodes are 
used. 'Fliey slionid be about tlie'si/e of a knitting’ needle, and are 
placed from one to two eni. apart. Jn the following table, taken 
from Ilernluirdf, tlu! tlgures showing tin* distances of the cylinders 
of the induction apparatus r(']ir(*seut tlie minima of sensation, and 
the figures in parentlieses represent the minima of pain in a 
healthy person: 


Ti]» <)1‘ the lojigue.It..*) 

Palate.I <>.7 

Tip ol the Hose, eyelid'', buck of 

tongue, gums, lips. 11.8 —11.1 

Aeromioii, sleriiuiu, nape of neck. . l.’l.T -Id 
Hack of tlie arm, buttocks, occiput, 
loiu, neck, bu’eanu, vertex, eo<*<‘yx, 
thigh, l>aek of thj; first ])balaux, 

back of the foot.1:1.8—12 

Hack of the second phalanx, back of 
till' metacarpal bone, back of the 
baud, leg, distal jdialaux, knee. ..11.7 — ll.d 
Palmar aspect of the liea<l of the 
metacarpal Ixuie, tij> of the toe, 
palm of the baud, ])almar aspect of 
second jdiahiux, liy})olh<'uar emi¬ 
nence, plantar aspect of tlu! first 
metatarsal bone. lO.t) —10.2 


(U.l) , 
(VIA)) 

(Id --12.5) 
( 11 . 5 --- 12 . 2 ) 


(12 — 9.2) 

(10.2— 8.7) 


( 8 - 4 ) 


These tables are of value in that they enable one to compare 
the relative sensibility of the diiferont areas. Any decrease in 
the distance of the cylinders woubl iridicato, of course, an increase 
in the sensitiveness of the part. 

Von Frey’s hairs, also used in the estimation of sensibility, 
are hairs which have been* so selected that they bend at dififerggd 
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ihf^sares. , They are fastened to a small wooden rod at. right 
angles; Previous to use, the weight necessary to cause thora tp 
hehd is a^ertained. 

In Head and Thompson’s experiments, hairs sent by von 
Frey were used. No. S would bind at S30 nigms. pressure; No. 
S would bend at 3(>() rngnis. pressure; No. 4 would bend at 230 
mgms, pressure; and No. 2 would bend at 100 mgms. i)rcssurc. 
Tn the intervals luMweeu use, they should be kept in a box, w'ith 
the rods supported in such a niauuer that Ihe hairs do not come 
in contact with anything (Mead and Tlionipsou, 200, p. 542). 

Algometers have been described by Head and others. A 
pointed instruiuonl (as a ni(*dle) is ruatle to press against the shin, 
and the amount of [U’essure is indicated by a. si-ale which is 
attached to a resisting spriui». This is the niauuer in which most 
of tliese iiistruuieuts work. 1'licy anj of considerable value, but 
are not yet in general use. 

Needles and ])ins an* also emiduycd in islimafitig sensibility, 
but their use involves sin-eral drawbacks. First, the jiressure 
exerted by them is variable and cannot be c.oiilrollcd. Second, 
the sense of touch is apt lo be confused with the feeling of pain. 
To avoid the latter, it is well to ])reeedc the ])in with ilie tip of 
the finger, so that toucb may be felt first, and later byiieralgesia, 
if the ficnsibilitv is iuereased, 

V 

In making a tliorougb sensory examination according to Head’s 
methods the following rules sliould be observed: Havif tlio patient 
in an easy jiosition and siio that be is without pbysie.al discomfort, 
i.e., that the bladder and rectum are (‘m|)ty, and that be is neither 
hungry nor thirsty. The time of day Ix'st suited to the examina¬ 
tion is morning, when the patient lias not entered iij)on the w'ork 
an.d worry of the day. Weatlu'r condilioiis, also, are of some im¬ 
portance. A bright, Biinsliiny day will lifting more uniform and 
reliable results than an examination upon a dismal day. Tlie 
surroundings must also be propitious. The room inu.st be quint, 
and no loud noises or talking should be permitted in the immediate 
vicinity. Above all, in testing the sensibility of a iiart, serceti it 
frPHi the observation of the iialient. At the time of the examina- 
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tion the external temperature bLouLI be warm, for anything which 
produces goose-fli*sli detracts from the value of the results. 

During an examinatiour for sensibility both sides of the body 
should be compared. If a ccriain organ has been decided upon as 
the cause of tlie f»ain jihenonienon it is iu*cessary, in order to be 
sure tliat Ibe decision is accurate, to reproduce the pain by trac¬ 
tion, pressure or mani])uIaliou of the organ. Should the proper 
organ he engaged, a reproduct ioTi of the pain will result. Unless 
this can be <lono, and in the al)s('nc(^ of definite pathology, it is 
not wise to niak(! too positive* a diagnosis. On forming a conclu¬ 
sion, one should not forget that tlui ventral as])('ct is less .sensitive 
than the lat(“ral as]i('cf, and the lateral aspect Itjsa sensitive than 
tlie dorsal as|>eet of tlie hody. 

The sensations allied to pain having their basic principles in 
tjjiich S(‘nsation are: (1) jdeasant sc'iisations; (2) agreeable sen¬ 
sations; normal (piieseent states; (1) disjigrecabld sensations; 
(.'>) ])ain sf'nsalions. At one end of the series w(^ have pleasure, 
and at tin* otlu'r j)ain, while between the two we have all degrees 
of })l('asant and unpleasant sensations. As the s(*us}ition becomes 
exagg(‘rated at cither cud, wc have* a couditiou of uuendurahlc- 
ncss, for intense jdeasiire is jnst as unendurable as intense ])ain, 
and both manifest tlii-ir iiit<*nsity by ])roinptly causing uncon¬ 
sciousness, from whii'h tin* patient awakes, generally after the 
passing or sid)sidcnce of tin* causative sensation. Sonietim<;s, fol¬ 
lowing uncons<‘ionsness from pain, tins i)aticn1, awakes, aihl, the 
pain being present, may heeoine nncouseious again. This pro¬ 
cedure may he repeated many times, until linally the ])ain-per- 
ct*])tive centers hecoim* fatigued or the pain disapi)ears. 

CONDITIONS ASSOCIATED WITH SEVERE PAIN 

Associalt'd with severe ])ain are certain sym[»toms which 
indicate to ns tin; vast inilnence which a severe subjective con¬ 
scious irritation may }>roducc u]>ou the physical entity. With 
extremely severe ])ain there are often syinj>toms of collapse, such 
as cold SAveats, weak pulse, and an anxious look. These are prae- 
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' tioally the same j)heiioniciia aa thoao which acconipaiiy any great 
emotion, such as fear, in whicli, owing to fhe induced fright, a 
vasomotor collapse takes place, the ])atieiit faints and is cold and 
clammy, with weak and very often raj>id pulse, riappincss is 
also potent to cause somewhat the same condition, for we all know 
of the state of a man fainting from joy. In faet. in any groat 
emotional exaltation a icniporartf fnfut of conMciousncss may occur, 
as in the sexual act, where in some cas<!s the irritation to the 
glans or clitoris may produce such a succession of impulses that 
the receptive centers arc ov<‘rcomc from I la* unaccustomed fre¬ 
quency and a teni])orary loss of consciousness restills. The cause 
of this unconseioUsiu'ss may lx* that the stimuli which are trans¬ 
mitted to the refraction c(*nlcr arc* rcr<*n-ed to the* )i<*rij)hcry, and 
cause a vasomotor ])arcsis which gives i-isc to h'ssciied circfulatioii 
in the brain.^ As soon as miconsc'iousnc'ss occurs, the sensory per¬ 
ception is lost, and the* ])c*i’i|)hcral impulses to the vasomotors cccase. 
The patic'ut now rc'gains consciousness, and i^ able again to pen*- 
ceive the exaggerated inij)nlscs (pain), whereupon la* ])rom])tly 
relapses into unconscionsiic'ss. Tims an almost c*n(lh*sH cycle is 
formed. Thcc same* j)licnomcna ocenr in tlici case of cNtn-mc; fear. 
Oases are qtiite common in wliich jmtsoms, who have become un- 
conseious at the sight of some grcwsomc* ohjc'cf, an*, on recovering, 
reudered unconscious a second time, at the sight of the same 
object. 

It is amazing how much one can siiHcr and still show no signs 
of it by physical detcrioi’atioji. It is certain that every practi¬ 
tioner has seen sufferers from tlie most severe and constant neural¬ 
gias who are robust, and otherwise sc'cm to he in jK'rfeet health. 


‘ Aceorcling to (Jovvers (“(Minicjil I.pctiircs,” third scrips, p, 7), sudden, 
intense pain, cspeeially il‘ felt in tin* niidonipii or in the* vicinity of the heart, 
may produce iineonspiousneHS. The nipchnnisjn is sii[)|) 08 pd to I/e a direct netion 
on the centers of the vagus, bat syneopp (nnponscionKness) is only known to 
result if the pain is perceived. In man a pause of paia adequate to produce 
syncope, w'hile the patient is iinrler the inthipripo of an uiipsthetie, has not lieen 
known. Hence, it seems doubtful whether the effect is duo to a direct action 
on the vagal center. - The facts suggest that it may bo the result of a profound 
influence on the sensory regions of the cortex, focused on the cardiac center in 
the metlolla. 
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. After long poriotls tlio sufferer 80010-3 to acquire a tolerance fait 
puin, so lhat Ik* can, with a miniiiinm of discomfort, withstand 
very sovoro attacks. On tho other hand, all have seen cases in 
which the coiislaiit, «'foady and incr(*asiiig jjains of tubercular 
dih(*a^o, Irii’omiii.'il n('nraliria*>, etc., lia\o completely exhausted 
tlio jMlieiit, so that he has bocoiue lliin, haggard, careworn and 
prerjidtuiely gray. In many ca''i*-> worry and Jiiental anxiety soem 
to have as much to <io with tlu* d( t(‘rioration in physical charac¬ 
teristics of tho patient as does tlio original pain. While the pain 
may not prodnoe an\ apjiarent |»li_\"ic.il distnrhaneo, tho mental 
distiirhanees an* manitold and ri m.iin more or loss persi->toiit even 
after tho pain Iuh entirily ceased. These mental changes are 
show’ll in in itahility «)!' loniper, nenras(ln nia, etc. 

Respiratory System. -During siirn pain tho respiration, as 
a rule, is iuer<*a>«e«l, and at the s.une time heeona*-. very .shallow. 
If the jiain is due to inllanjmalor\ legions in the ahdomen, the 
hreathing i.s of tho co.slal t^jio, whih* if it is dm to disease of the 
thorax, tho hreathing is priiicijialiv ahdominal in (diaractor, and 
tho oliost is ii\c<I a*' though it wi'io in splints. Those conditions 
exist e\en when the patient i^ nneojHcioiis, showdiig lliat they are 
rcllex acts and not in an\ wa> tin* ri'.idl of inhibitory voluntary 
action. 

Circulation. An acnti* })ain i-^ alimsl alwa\s associated with 
an incrcas* of tho pnls* rate, while a ehronie pain is not so fre- 
qm‘n(l\ associ.ited with rapidity of the ]»wlse. 

Loss of Equilibrium. Pain ina\ he so seven* that a loss of 
eqnilihiiimi may result, as in the case reported hy Krdnian {Medi¬ 
cal Hi cord, IhOt), Vol. (ID, p. 01), of a girl thirty-two ;voar8 old, 
who, while at Mass, was taki-n w’ith sudden, everiieiating pain in 
the ahdomen. Although she fell, she did not become nnconscioiiB. 
This hiss of equilibrium may have hei'ti dm* to the fact that the 
stimulus produced by tho jiain A\as so great that it monopolized 
tho entire .si'iisorium, so that the eiinilihri/inff jioroojitions from tile 
sight, tho aural, and the remaining porijihoral souses were not 
peroi*i\ed. 

Trophic Changes. —Certain di^turhanco.'s in niusoles, joints 
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«nd bones maj be aasAointod with pain. These disturbances are 
either (1) functional or (2) inetalx)lic. 

Both resiih in atrophy; tlu* fir^t the Ho-oalled atrophy of dis- 
use, which results from iu,icti\it\ caused by the pain, and the 
other an atroph\ due to l.u-k of metabolic iiiter(*hanf>o in the cells 
of the ])art. Tliis metiiholie dis(\u’baiicc itmy Ik* in the nature 
of a lack of constructnr' jaiwer, or an increase of destructive 
change. In elth<‘r caMs the final result is a wasting and a diminu¬ 
tion in the jiower of the niusch*. 

Preprotective Functions \ssuciat«Ml with pain is what may 
be ealleil the ])!•( pioftctixe function, as c\em})lified in stom¬ 
ach *di''ea‘' 0 , wlun lli(‘ sKjjj o\tr the ei»ii*ahtriniu, as well as the 
upper bogmeni of the r(( lus abdoiniuiis, becomes somc'wliat tender. 
At the same time the nvlus is iu a slate ol j)artial coutruction, and 
acta as a gniardian, (W(u hi Ion* <laug< r llueatdib. I»ut as soon as 
pressure IS exerted upon it the imisele hardens, and the ])ain, which 
may have been Iiglil before, now lus-tuiu s acute. This illiislrates 
how well desigiK'd is the ])iolcctio]i of the \iseera, for if the stom¬ 
ach itbcJf were s(Tisiti\(' \iohnce would r< aeh aud injure it before 
pain could be e\peiiene(‘d, but bv the iuterposili ui of sensitive 
structures, which an* eouphd to ,i poweiful muscular rcHcx exter¬ 
nal to llu' stomach, tlu disc.isid organ is (‘fTcclually guarded 
against extern,d violence. 

Elevation of Tetiiperature. Th' re is uo d<»nl)l that cli vation 
of tenijierature is fr<<jucntl> jiroducid by jiairi. There also is a 
close rclatiunsliiji IkIwich tlic conducting paths for pain and for 
those of the sjiecial senses, for liemi.iticslhcsia is sometimes ac- 
compatiiid hy inipairmeut of tin* senses of .snioll, taste, and hear¬ 
ing, and amhl,>opia is souietiims associated with eoncentrie con¬ 
traction of the ^isual In Id oii th( same bide of the body. 

METHOD OF RECORDING PAIN 

For a thorough and productive study of pain it 1*5 neci'bsary 
that some reliable and biniplc means of recording pain phenomena 
should be found. This condition becrningly has l>eon met by 
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Harris (84), whose method is one of the best, and, at the same 
time, iho 8imy)lest that has so far been devised. 

In his marking code, four primary characters arc used: (1) 
a simjde, iinbrokcai line; (2) a broken line, or dashes; (3) a dot; 
and (4) a dot and dash. After llie fourth marking Arabic 



Fuj. 42. -Maukin'o Code ok J)r, IIauuis. 


numerals are nsi*d to indicate areas, e<‘nlers, ujid radiations of 
pain, the numeral being j»laeed at the jjoint of the most intense 
pain and also on the line inclosing the j)ain area or indicating the 
pain radiation. Thus it may b(^ seen that the primary characters 
can oidy be ii.sed in every fourth marking, hut that the number 
of markings may he multijdied indelinitely. Figure? 43 illustrates 
this. 

“Figure I, in Fig. 43, shows the first marking upon a j)atient, 
who we assume com|dained of a painful area, a eenttir pain within 
the area, and a radiation of ])ain. It wall he seen that the area of 
pain, its more j)ainful center, and the radiation of pain from the 
area of pain are construct(*d from the first primary character. 

“Figure Tl, in Fig. 43, shows the second marking upon the 
patient who complained of a painful area with a more painful 
point wdthin, which wo designated as a center pain. The boun- 
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Fig. 43. —Figuues Showing tiik Ai‘i>i,1('ai'ion ok tiik Mahking Code of 

Dk. llAHru.s. 


(l^ry of tlie painful area is formo«l from tho sonond prirmiry char¬ 
acter, as is also its center of jiain shown by the fircok cross. 

~ “Figure III, in Fig. 4-‘’>, shows the third marking upon the 
patient who complained of simply i painful point. I'lie four dots 
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» I 

f. 

I 

arranged in equi-latcro-qnadrangular formation show the manner 
of marking a painful point or a center of pain from the third 
primary character. 

“Figure IV, in Fig. 43, shows the fourth marking upon the 
patient, illustrating a painful area and a cenU^r of pain. The 
markings are constructed by using the dot and dash, which consti¬ 
tute the fourtli primary character. 

“Figure V, in Fig. 43, denionstrates a painful area and a 
center pain. 

“Figure VT, in Fig. 43, hlunvs the sixth marking. The dashes 
are emjjloyed, as in the cast* ol the st'coml marking, but here the 
insertion of the Arabic numeral G indicates the numlK*r of the 
marking. 

“In Figuie VTI, in h’ig. 13, the Arabic numeral at the l)t‘gin- 
ning of the dottr<l line slunvs the painful point, and the dotted 
line indicates liu* direction of radiation. 

“In Figure VllI, in Fig. 13, tin* iKumdary of the jiaiii area is 
constructed fnmi the fourth priimirv character, the insertion 
of tlie numeral 8 distinguishing it from the fourth marking. 
The location of the iigurc S at three dilhreiit })oint8 indicates 
the location of the pain at three distinct points. 

“Th(‘ Arabic numeral 5) in the ninth marking of the patient 
iiidicuiis a ])ainfnl point, whih* the coiitinnons arrowed line, cou- 
strnett'd from the first judmary character, illustrates a radiation 
of ])ain from the nuirked painful point. 

“Figure X, in F'ig. 43, shows a recurri'iice of pain in the 
same region as shown by the second marking of the jiatient. In 
this tenth marking of the ])atient the boundary of the area of 
pain is const riicti'd from the second primary character. The 
miinher 10 in the ontiT boundary line of the area distinguishes 
this hoiimlary line from the houmlary line of the second marking, 
which occurred in the same region having a longer and narrower 
area. The number 10 in this tenth marking shows the location 
of the eeiiter of pain, and distinguishes it from the center of 
pain indicated by the Greek cross of the second marking of this 
patient.'' 
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A permanent record may be made on the patient’s chart by 
transferring the outline*^ on the patient’s body to a stamped figure, 
being careftil that the relative positions of the outlines correspond 
both with the bony landmarks on the figure and on tlie patient’s 
body. 
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I'AIN IN DISKASKS OF TIIK NFRV15S, BRAIN, AND CORD 

I'lu' n(‘r\f)ns s\^ffin, since i( tlio carrier of inijnilscs from 
one portion of the body to nindljcr, and since iU orpini/ation is 
iniicli more dclic.dc Ilian that cd’ anv otluT sfriichiro of tbe boclv, 
sutlers from dislnrb.inces, wliicli, \\li(m .iflictin^ the sensory ele- 
nienls, are, .is .1 mb', announced l)\ pain. Eor s\slenia(i<* coiisid- 
eralion I1 m‘ foliowin*; di\i-^ioiis nia\ IxMiiadf*: (1) ]i('i\e lerminals; 
(2) n<TV(*s or nervi* tnink^'; (d) nerve ])l(Mise''; ( I ) lUTve roots; 
(f)) cord h'sioiis; and (0) jxmline, niiddiraiii and cortical 
lesions. 

AFFECTIONS OF THE NERVE TERMINALS AND NERVE 

TRUNKS 

Affections of Ine ner\e ri'ceptors are due, as a rule, oitlier to 
inflaninialion, to toMunia, or to j»r<s«^nr<*. TlieM* luxe been con- 
sidennl in jiart in tlie section on jiareiiclninatoiis ])ain (q. v.). 

AflV'clions of the nerxcs or iierxf* trunks .iri' due, as a rule, to 
tli(‘ following: (•aU'.C'': (a) congestion; (b) inll.iniiiiation; (c) in- 
jnrx (traumatism, pressure); and (d) toxemia. The milder 
parades may, for purposes of conxenieiiee, bo termed neuralgias; 
the more severe atlections, lumritis. 

The di.stinctions between neuralgia and neuritis are quantita¬ 
tive rather than qualilatixe. Jl is largcdy a matter of degree. A 
severe neuralgia may be termed a neuriti-.; a mild neuritis a neu¬ 
ralgia. We cannot, therefore, insist upon a separation of the two 
conditions. One tind» one or all of the cause •* operative in pro¬ 
ducing either a neuralgia or a neuritis and the resulting lesion de- 
340 
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pends largely upon the severity of the action of the exciting factor. 
Thus exposure to cold may set up a neuralgia in the facial fi*om 
involvement of its sensory roots (the geniculate ganglion), or it 
naay cause a true neuritis, iTivolving the motor comiumcnts, as well. 
Similarly an inflammatory rcaiMion in a mixed nerve may caiisi' 
only slight pain, tlu' sensory com]>onents being involved but 
slightly, or it will bring about both sensory and motor disturbances 
with distinct nenritis symploms; slight iniumata, as well as tox¬ 
emias, cause quite similar j)lclures. 

Certain meningeal dis(‘iis<,‘s of the cord, as well as ganglion 
affections, give rise to ex(piisit,(‘ neuralgic symptoms witliout any 
of the usual motor com]>lexiti(‘s of a neuritis. 

We shall hen; discuss the so-called ne.uralgia, although it 
should be roniomtK'red by the reader that om; is eonlinually stray¬ 
ing into the lield of neuritis. 

Anstie, in bis classical work on “Neuralgia and the Diseases 
Which Ttesemble It” (1S71), gave one ibe first English presen¬ 
tations of the general snbj(‘ct. Deriibardt, in Notbnagel’s large 
system, lias given the most exiensivc of recmit tliseussions of the 
whole subject. However, be was incorn'ct in regaruling neuralgia 
as a separate entity. It should not be :;o regarded, with the pos¬ 
sible exciqrtion of a few eonditicars, for inslance, those which 
cause sueb a eliango in ibe eondncling apparatus that a light 
stimulus is interpreted as ]>ainfiil, or j)ain is jnuxlnced witliout 
any apparent slimnlns. Such a condition may follow slight chill¬ 
ing of the snrfac(‘, or the lodgmeiil, in ibe nerve, or its slnaitli of 
toxic substances, ciflier hctcroloxic (phosphorus or mercury), or 
aiifoxic, (he result i/f di’ranged rnctalxdism. Such a eondition is 
present in influenza, and also in old age, Avhen, heeanse of im¬ 
paired circulation, the tissues are not ])roper1y nourished. To 
.these pains the lerni nourulgia may be applied. As ('arly as 1873,' 
Loomis also applied lire term to conditions in which tlurre is a 
disturbance of nutrition. Neuralgia seems to be without reeog- 
nizable pathology; at b'ast, no uniformity exists as to the kind of 
pathology which is present. }>y some it is thought to be a form of 
. 1 Loomis, Med. Becord, N. Y., 1873, i». 473. 
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neuritis (neuritis of the nervi nervorum, Thompson, 352), but it 
differs considerably from neuritis in its pain phenomena. 

Etiology. —l>v many authors neuralgia is the name ^ven to 
a nerve-pain which is produced by any of the following causes: 

Excitinq CvusTih. — Intrancuial, in which the exciting cause 
is found in the ner\e fiber or it*, central origin. This cause may, 
in many cases, he the presence of toxic materials producing irri¬ 
tation and pain somewhat akin to the action of rheumatic poisons 
in rheumatic myalgia, in whicli the poisons act upon the terminal 
iilaiuenth of the sensory nerves distributed to the ninscles. Under 
this heading we would iiielude all those pains of infectious origin 
wliicli do not result definitely from an iutiiiminatory change in 
the nerves, such as oc'cnr in aeiitc inf(*ctions diseases (influenza, 
tonsillitis, eoinnion cold'.), malaria, gout, iie])]iritis, anemia 
(chlorosis), dialK'tes, syphilis, l;y})h<iid fever, hinail pox, eon^til^a- 
tion, and gonorrh<*a. Many consider co])])er, iea<I, arsenic, alco¬ 
hol, nicotin, and mercury causes of neuralgia; others class them 
rather as irritant ]K)isons witli the jiroduetioii of neuritis. Otlier 
causes are molecular changes in llie nerve itself, the character of 
which wo do not know, although maiiy regard them as a mild de- 
gi’ce of iiiflamiuatioTi. Also included under tin* heading of mole¬ 
cular dislurhance jiain are pain eaus(>(l by exiiosure to cold (we 
aro all aware of the headache ])rodu(ed by going against the wind 
on a <*<dd day) and post-lioc-neuralgia, a l(‘nn given to those eoii- 
ditions in which, following the removal of the cause of the neu¬ 
ralgia, there is a persistence of the pain, due, perhaps, to continued 
molecular change in the nerve substaii(‘(‘ or gajiglion, which time 
alone can, but docs not alvvavs veuiove. As an instance of this 
may he iiiojitioned the pain jx-rsisting after removal of gall stones, 
after the removal of carious tooth, and after cure of a gastric ulcer. 
Sometimes these are called “habit })ains” (q.v.). 

Exiiuncuial, uiid«*r wliich w^e would include pressure by new 
growMli-., tumors, or houy ])roee8scs, by foreign bodies, soft tissues, 
glands, bone (especially w’heu the nerves pass through bony fora¬ 
men), cicatrices, misphued viscera, hernia, aneurysms, enlarged 
uterus, etc*,, upon the nerve. 
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‘ , Traumatism, auch aa injur}' of tlie nerve by a blow, by forcible 
contact with a foreijjn body, by the pinching of a nerve between 
two tones, as pinching of the intercostal nerves betAveen two adja¬ 
cent ribs. Praclnrea by jjrcssnre from fragments, or from the 
callus, cause nerve pain. Dislocation of a bone may also cause 
pain. 

'Infection lias been mentioned as one the causes, and perhaps 
it is the chief one. Oases of ('pideinie intercostal and of supra¬ 
orbital neuralgia have heem deserilM'd, as well as the neuralgia 
associated with typhoid fever and rlieiiniatism. It i.s r(‘asonablo 
to siippo.se that (he infective germ.s can lodge and grow in nerves 
as well as in blood and interstitial tissues, for it has been defi¬ 
nitely proven by many ob^erxers that txjdioid fever germs are, 
in the later stages of the <liM'ase, i'rei'ly eirculating in the l>lood. 
Pneumococci, strej)to(*oeci, and \arions other germs have aDo been 
isolated in ])ure culture from the blood; and these wandering 
hither and thither in (Ik* ti.ssues haaitt' tliemsehes where there is 
the least resistance, 1 m^ tliis in Ixme, t(‘rulon, nerve, or muscle. 
Should the nerxe h(‘ the habitat, a mild neuritis ih produced 
and this causes ])ain. 

Pkrdi.sposino FAeTOKs leading to the production t)f neuralgia 
are inherited p^e<li^]K)-ition, the u^e (►f alcohol, tobacco and 
drugs, neurasthenia, and exces'-iv*- sexual indulgence. Ag(‘ seeinB 
also to act as a ]>redi--fK)sing fact(>r, lh(»se of adxanced age being 
more susceptible Ilian (hose who arc \ounger. The other so-called 
pains are cla.ssified und(*r red'erred, projected, sympathetic pain, 
et cetera^ undew which they will be described (<|. v.). 

Symptoma. —In the case of pain occupying any restricted 
area it is well to make an examination for local inlhimmatory 
changes in the skin and subjacent ti«^snes. Should they he absent, 
with the .skin very sensitive to light jiressi’n* and the deei>er tissues 
not so sensitive, we may conclude that the cause of the pain is 
either a neuralgia or a neuritis. 

If neuralgia is jiresent (h<-re are points of hyjieresthesia and 
the course of the nerve is not painful to pressure, while in neuritis 
the course of the nerve is tender to pressure, and there are no 
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painful j)ointa. Should neuralgia be suspected, we must $!B€^ " 
the cause, and (!o«sid('r acute infections, rellex irritations, as thev 
cephalgias due to visceral disorders; referred pain, as earache due ! 
to decayed teeth; pn»jected pain, as in the head after Gasserian 
gangli(»n resection, and sy7ti])atli< f ie pain, when one sensory center 
is affected by eliang(!S in another eentcr, and pain is felt as coming 
from the area of distrihulion of nerves arisitig in this center. 

pain of neuralgia may he constant and dull, or there may 
he periods of freedom from ])ain and tlu'u times of sudden and 
severe ])ain. These paroxNsms of pain oecur at intervals varying 
from a few seconds to as many weeks. The duration of an indi¬ 
vidual [)an*xysm varic's from a few seconds to as many minutes. 
Soinetinu's, after tlie )>aiu reaches its acme it becomes almost con¬ 
tinuous ami may last for weeks. The on'<et in many (^ascs seems 
to Ik* without any causal condition, ami may Ik; stnlden or grad¬ 
ual. Alxwtivr* attacks may come (piiekly and (jiiiekly disappear. 
Sensations of cold, itcliiiig, and numbness in tlu' areas of the skin, 
which snhs(*(pieiitly are afleeted by the ni*nralgia, are ])remoni- 
tory signs of an attack, d’he pains are of a burning, darting, bor¬ 
ing, cutting, ])iereing. hiling, or jnilling eliaraeler. In some eases 
there is an intermitleney in the paroxysms, wliich may come every 
dav or ev(*rv secjuid or third dav. When this occurs examine for 
malaria. The ])aiu generally follows the course of a peripheral 
nerve. It may remain eoutiiK*<l to one nerve area throughout its 
eours(\ or it mav snddenlv sliift from oue area to another. At 
times it is eoiitiiied to a small area, but most often it radiates 
through large areas and may run toward the peri]duiry (neural¬ 
gia deseendeiis^, c>r from the jn'ripliery inward towar<l the cen¬ 
ters (neuralgia aseeiidens). 

Anrsthef<in dolorosa lyp v.) smnetime'^ is j)rcsent in these con¬ 
ditions, especially when the nerv(’ trunk is subject to pressure‘due 
to an irritative lesion. In neuralgia tactile sensation also is some¬ 
times lost. 

Local I*oints .—Pressure points, first described in 1841 by.,. 
Valleix, are called Valleix’s points. Light pressure on these points 
sometimes aggravates the pain, while heavy pressure relieves jt. , 
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In other eases the reverse is noticed. Pain niay be oliciled by pres¬ 
sure with a single finger-tip. 

The galvanic current honietiiuet' ])roduces pain when finger 
pressure fails to ])rodiice it. ('rechni(|ne: J*lace the positive pole 
on any part of the luxly, prefe]jd)1\ ()\(‘r some purl of a nerve; 
hold it stationary, and nm the llel>a1i^e jxdo along the course 
of the nerve.) Jn neuralgia Valleix's points are found at the 
point of emergence of the ner\(‘ trunk'-, at -.ection*- where a nerve 
trunk traverse's a mnM*le to reach IIk* skin, at tin' ]K>iiit where 
a nerve tibtn’ hr(‘aks up into hranehes, and at p<tints where the 
nervo lM'eonle^ \er\ snju'iticial. Tlie painful points along llie 
course of n('r^e^ in neuralgic atlcclioii'- ma_\ he due to irritation 
of fine terminaln>or\ (il.inuni'-, which are jlistrihuted to the 
sheath of the uer\es (delliflc). 

JJifttcDil -“J^oinls douIoiir(‘U\ apo])h\s!iir(*s” of Trous¬ 

seau, or distant jiainfnl [loints, are .dso toiiml in neuralgia. 
The^e are located in tin* ^plMous procc»ics of the vertchr.i, he- 
twei'Ti W'hich tin* roots oi the al1('‘ti*d n(i\(s lca\(‘ the \erte- 
bral canal. I he spimin-. p]'n(<(-.-.c s m tlii' i(a,ioii of the middh' 
cerxical xertdn-ii an' \or^ sdi^ilut* in nriiraliiia of the trigeminal 
nerve. 

AXhile painful p»»ints \ar\ gr(all_\ and -.onutiiiK's an* recog- 
ni/ad onl> at the time of the paro\_\sm, the\ m.ix e\i--t all the 
time and iK'eomc iiion* jiainliil onl> at the time of tin* paroxysm. 
Pressure on the painful p(»ints ma> in one ca-e produce an attack, 
while in another case it ma\ aliorl the attack. The (*lTcct is some¬ 
times lesseiK'd, sometimes intfiisiiinl, depeiidinu upon whether the 
pressure is light or heavy. Jdght pressiiie sometimes produces a 
paroxysm, while heavy jiressnn' sometimes c mses its disajipear- 
ance. After the neuralgia has i \isled a certain lengtli of time, 
atrophy of the nerve rna^ o<'<*nr and tho ])ain may subside, espe¬ 
cially when it is due to jiressure along tin* course of the nerve. 

Vasomotor Changes— In acute and recent attacks, liccausc of 
the contraction of the vessels and stimulation of the vasomotor, 
^ere may be at first jiallor of the affected area, followed hy flush- 
Jn chronic neuralgia there is chronic flushing, due to vaso- 
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motor paresis. In later attacks there is generally RiiBhing of th^ 

skift on the affwied area. In trigeminal neuralgia 'there may he «(,'> 
pulsation of the temporal artery on’ the affected side. In soipe 
cas<‘s a swelling of the affected side oeeiifh, and this in time leada 
to chronic thidvening. 

Tiophu ChatKfCf,. The skin is sonudiines thicker than nor¬ 
mal; or, as a r.ir<T condition, it nia^ lx* thinner, due to cutaneous 
atroph;\. The h.iir on the affi'cted side of liead in trigeminal neu¬ 
ralgia hecoines e<>.irse or rough, and falls yiit, or it may 

Inronie gr.iN. Areas of gra\ h.iir ni<i\ alliTiuito with the naturaT 
eolored hair. In some eases flu* h.iir giwvs profusely. Other 
ehang(*s, a.s herpes, desijiianiation, ee/eina, and pemphigus, are 
fairly eoinnion. The socr(*tor\ .lud e\(*ri‘tory apparatus are also 
affi'eted. Sali\a and li‘.irs are otii'u men .is(>d on the affected side 
in trigeminal neuralgia. Sweating is eoninion o^er tin* affected 
part, .(lid urine is often e\ev(>led in .ihnornial amounts. The nasal 
secretion in a trif.ieial luuralgia is at tini(‘s tinged with blood. 

Mn\<ular ChniKjps .—Atrojihs of the nniseles on the affected 
side is eoinnion. It is due to lack of motion, because of pain. 
This is ^(‘r^ slow of ojisel, and after a certain time remains sta¬ 
tionary. I'ropliie miiseiilar elianges gem*rally indicate a more 
extensiNo in\ol\emeut (protopathie s^storn). 

J\lns(Milar eoutr.relions occur; at tunes they are elonie, at other 
limes tonic Slowing of the heart's action has hecii observed dur¬ 
ing a neuralgic all.ick. Movement is often ini])ossiblc, ticcanse of 
the irritation produced in the sensory iier\e-. Walking and flex¬ 
ing of the tliigli will often jirodnei* jiain in cases of sciatica. Eat¬ 
ing will freipumtlx produce jniin in easts of trigeminal neuralgia. 
Pupils arc oftiii dilated, the dilatation heing unequal. Associated 
neuralgia may he pri‘sent in some cases, lit re the pain gradually 
appears on the opposite side of the face, and may then entirely 
disa}»pear in the region uhere it eoinnienecd. 

Duration of Neuralgia. —Sometimes the disease ends after 
one or two attacks, or it may persist for long years, even for an 
entire lifetime. ^ 

Diagnosis of Neuralgia. —Neuralgia can only be diagnosed 
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•py ^^usioxi) and is only justifiable when all other causes having 
AA nnatomical basis for the paiu production have been excluded, 
A&dh as pressure from»gi*ovvtlis, iiiflainmutory exudates, niijsplaced 
'fragments of bone, etc. The leriu neuralgia is often oulyli cloak 
for ignorance. It indicaf(‘t. that the diagnostician has not been 
able to localize the cauhc of the ])ainful eouditiou. It is the same 
as calling a pain in the head headaehi', or a lesion of tlie heart 


heart disease. 

Diffekential niAONoMs of neuralgia should be inude from 
painful muscular lesions. Here (he luusele is tend(*r to pressure, 
and there are swelling ami thiek<‘uiug. Pain never exl<‘uds b<*- 
yond the region of the muscle. Infhmuuation of the l>onea or 
periofeteuni is also to 1 h‘ di'itinguishcMl, In lhes(> ll)ere are swell¬ 
ing and Wilderness in the hones alTeeted. Inllanuniition of the 
joints soinetinu's is mistakdi for neiiralgia; it is dilferentiated 
by the swelling ami tenderness of ihe joints ami the jiain on inov'- 
ing them. jNeunlis from a ditferential diagnoslie stamlj)oint 
offers the gr(’ate^( diflieullies. It is ditfenni from neuralgia, in 
that neuralgia is hut the mum* of the s(*nsor\ condition, while 
neuritis is tin* name of the jiathologieal entilv whieli is jirescnt. 

i^yphihlic cutnhjiu. —This form (»f neuralgia, lK*<*aiise (tf the 
frecpieney with whieli it is eiilirelv overlook*<1, merits si'jiarale 
consideration. Neuralgia m.iv oeeiir durini> an_v of the three* 
stages of syphilis. During the first stage* it is uiaiiile*sle*el princi¬ 
pally by fugitive truusitorv paiu oD*r the* e'litiie liody. It is 

» 

rather an aching than a vv'e*ll-de*tiiie>d paiu. In the se>(ond ‘'t.igc, 
the pain also is fugitive, is vveuse* at iiiulil, ami sh«ivvs r(*imirkal)ie 
improvement unele*r svjdiililie trealiiie*nt; while in the* third stage 
the pains are ine»re fixed and are* due lei ])re*ssnre from syphilitie 
changes in the surronnding tissm*s (gnninia, exostosis), or tlmy are 
produced by change's in the nerve* itself, elne to syphilitic proe'csses 
puch as are found in locomotor ataxia. 

Types of Neuralgia According to Localization, -'rho iirineipal 
types of neuralgia, aeeording tee loealizatiem, are*: (1) trigeminal; 
(2) brachial; (3; intercostal; (4) circumflex; (5) sciatic; (0) 
pl^roneal; and (7) visceral. 
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TiiioxMjML NiraAicjiA (Tic Douloureux).—NTeuralgia may 
occur in any of tlu* brandies of the fifth nerve. In some cases 
lesions^have not be<'u (leinoiistial)le, hut in the majority of in¬ 
stances some (liscM->e of the Gasserian ^am^Uon has been found in' 
inti actable ca^es of tic (l(nil(»m(u\. 
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The fust biaiuh invoKonidit is sciii most ottiu In physicians, the second 
ami thud division invohenieiit au stcii most trc(]uiiitly by dentistb. 
The dots mduato Valltiv’s points of ttndermss in neuralgia of the 
hlth mive The ciostiCis induatc the jiomth of tendeiness m cervico- 
odijiital iieuialgu. 


I’be most inijioitaut of tlu' jxuiplulal trigeminal pains diio to 
lesions ot lh(‘ nerve ar(‘ iii the teeth. In some eases the pain is 
veftu’itd to auMs siipjilnd hv a ditlfKut hiaiieh of the nervo than 
that which sup])lies the ^laiticular tooth. Tlie leasons for this arc 
not known exadlv. In other cases a eential jiain is referred to 
the teetli. One of the most fie([uent mistakes of dentists is to 
consider a tn* douloureux as liemg due to teeth disorders. The 
result is the extraction of all the teeth for a lesion which really 
is in the Gasserian ganglion. 
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AI^FBCTIONS OF THE NERVE TEBMINAES 


' The nose in many cases acts as a primary cause for neuralgia 
{referred pain) of the upper braneli. Thompson mentions a case 
, of trigeminal, neuralgia whicli was eaiised by a piece of necrosed 
'bone in the nose. 


Lange calls attention to neuralgia being mistaken for incipient 
tabes. Diagnostic dill'eronliation in tabes is the lack of sensitive¬ 
ness of the nerve trunk.'!, an<l generally the siinnltaneons affection 
of the trigeminal and ocei])ilal jku'vcs. On the oilier hand, a tabes 
may have its initial .'!ym|)loni in a trigeminal neuralgia. 

Blair gives the following as cliaraeteristies of trigeminal nen- 
ralgia: (a) The pain is gmerally sudden in one hranch of t.lie 
fifth nerve; (b) it is ])arox,\smal ami always ri'turns in the same 
spot; (e) it is spontaneous, i»r is produecMl hy eertain «leliuite stim- 
nli peculiar to the individual; (d) m> judmary anesthesia is pres¬ 
ent over the involv(‘d n<*rve; (e) there, is no tenderness of the 
trunks of the involved nerve. 

When trigeminal neuralgia is jiresent in any or all branches 
of the fifth nerve, examine the hranch involved from its area of 
distribution to its point of euu'rgenee on the fae(‘. True, trigemi¬ 
nal neuralgia is due to a lesion of the (i.asserian ganglion, and 
should not be eoiifnsed with llie nerve- pain arising from inflam¬ 
mation of the nerves, tnmor.s of the nerves, injury of the nerves, 
pressure upon the nerves from new growths (as anenry.sm of the 
carotid artery), tuh('Teuiot.is of llu’ hony foramen through which 
the different branches ])ass, gumma la, and malignant growths. In 
infections diseases, as inHiieu/a, malaria, and tvfihoid fever, 
the severest pain i.s felt at the supraorlulal foramen (Schmidt). 

The pain of trigeminal neuralgia is probably the mo.st severe 
of any to which man i.s ludr. As a rub*, it is unilateral. When 
at its worst the sufferer may cry out, roll, ami toss in his agony. 
With a constant, steady i)aiu, lher(^ occur paroxysms of greater, 
severity, W'hich are so intense that the palit nt would wcdcjonie any 
event, even death itself, if it would reli<'ve him. If the inferior 
Pr middle branches are involved, eating becomes an utter imjwssi- 
bility, and drinking is only acconiplislicd with great distress. The 
'.patient is in constant dread, for when the pain is somewhat les- 
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sencd the slightest touch, even the vibration from a slammed do6it^ 
will again cause a purox,vini. These attacks last from a few 
iiiinut<*s or hours to several days. 

Valleix’.s j)oirits, which are j)rcsent, are described by Jelliffe: 
(a) for the first division of the fifth nerve, as being located at 
the Miju-aorhilal notch, the external angle of the upper lid, the 
U])]wr, outer as})ect of the nose, and the globe of the eye; and (b) 
for the siroiid division at tin* infraorbital notch, the molar bone, 
o])[)<Hif(‘ (he ii])j)er last inohir, at the ont(*r angle of the mouth, 
and oil the roof of the nioiilh. The ]>oints of tenderness (c) in the 
inferior maxillary involvement are ju^t in front of the auditory 
canal, <he si<h> of the tongue, the border of the chin, and Trous¬ 
seau’s ]»omts over (h<‘ first and second cervical vi'rtcbral spines. 

Bkvoiiivl Ni ttr via.i V. - Ilracliial neuralgia, or neuritis, is 
due to a lesion of tlu' brachial plexus. The brachial plexus arises 
from the anterior roots of the lower four cervical nerves and the 
upper half of the first dorsal nerve. These then unite into trunks, 
tlie fifth and sixth uniting to form the upper trunk, the seventh 
nerve fonniug the middle trunk, and th<‘ eighth eervieal and one- 
half of first dorsal iiervi^s uniting to form the lower trunk (Fig. 
45). Thes(‘ trunks then divide into an anterior and a posterior 
part, the auteri«ir jKutiou of the upper two trunks again uniting to 
form the upper cord, and the jiosterior divisions of the upper and 
middle tiunk uniting to f<tim tlie mi<ldle or posterior eord. The 
inferior Iruiik eoiitiiiues as the inferior or lower cord. Each of 
tlies(‘ eords is made' uj) of both motor and sensory nerves. 

The sensory cutaiu'ous nerves arising from the upper cord of 
the ple'xus are' the museiiloe'utaneous, freuii the fifth, sixth and 
seventh (‘e'rvical roeits. I’lieise* arising from the lower or inner 
eord are the lesser iiile'rnal eiitaneeuH, w’hieh arise*s from the first 
dorsal; the internal eutaiu'euis, arising from the e'ighth cervical 
and the first elorsal; the nlimr, ivceiviiig its fib(*rs from the eighth 
cerv'ieal aiiel first devrsal renits; and the meridian (inner head), 
arising from the sixth, seventh, and eighth cervical and the first 
dorsal nerves. From the middle eord arises the circumflex, re¬ 
ceiving fibers from the seventh and eighth cervical; and the m^- 
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radial braincheai reeeivinj^ fibers from tlie seventh, eighth 
*V»^rvieal and first dorsal roots. A lesion in any one of the eords 
‘ at the brachial plexus may produce ])ain in the area of distribution 



of any of the nerves uribing troni it. A bhion on any of the 
nerves derived frqm the brachial jdcxiis will cause j)ain in tin* 
pf distribution of the nerves involved. The areas of distribu- 





152 PAIN IN DISEASES OP THE NERVES, BRAIN, AND CORDf 

» * 


Radial Mimruioeutoneoug SupraclavloiiUir 



1* dm ir 1* ilninr 
iiiinntoiis hniiKli 

III III! Il lit 

nt ul/i ir iilij ir 

Fit. 40 ^UKVSOI DlslItlJll JION m >iMt\LS DlIUM^O l<U()M'iHC HR\CHrAI 

lion iirt* slmvMi in Iho JicrdiMp.iiiviiii» (Fitih. 40, 47). 

Slioiilil lilt' lesion o(’(Mii‘ .iiio\e tin (‘oids, .iiid lie in out* of the trunks, 
Jl IS \or\ eiis> to define il )l^ i-eiei 14110 lo flic fiaiiros showing the 



Fig. 47. —Areas of Distribution of Nerves Derived from the Brachial 

Plexus. 
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Mli^^^bution areas of the nerves forming the brachial plexus, Tt 
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< lA/iftqry necessary to remember that the upper trunk is formed by 
fifth and sixth cervical, tin* middle trunk by the seventh cer- 
, vicai, and die lower trunk by tlie eighth ccrvienl and the first dor- 
sa) nerves. These figuns (Figs. -Hi, 47) clearly show the areas 
of pain in lesions of the different cervical nerves. The accompany¬ 
ing outlines (compiled from Piersol and dray) show the nerv'e 
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roots from which th(‘ divisions of tin* hracliial ]ilexiis ar(‘ derived, 

and are verv iisefnl in localizing neuritis, which alT<‘cfs both the 

• • 

motor and the sensory fibers of flic, nerves iiivolviid.^ 

These ])rijnarv di.^tribntion area,', are rcprcsenled in the out¬ 
lines in such a manner that they clearly define the area of dislri- 
bution of the ditfereni, nerves forming the brachial ])lcxns. I)ia- 


J The table may be u«e«l to <lefiiu* the eervieal nerve, root or eor<l zmie in¬ 
volved; for inataiie.e, stijjjMme yi.aiii «as ielt on the ulnar side of the arm and 
over the shoulder, on relerriiig to the figure one sei'S that the pain is in the 
area of distribution of the ulnar ami eirenniflex nerves, and <m referring to 
tlio table one sees that while the cireiiinHex arises from the seventh and eighth 
cervical and the first dorsal, the ulnar arises only from the eighth cervical and 
first dorsal. The lesion may involve the seventh ami eighth eeivieal, and the 
first dorsal, but if it involves the first dorsal, the lessee internal cutaneous would 
alsa be involved. Since it is not, the first dorsal must be exc.lude<l. Kxamina- 
tion of the internal anterior thoracic will sliow whether the eighth cervical or 
fleventh eervieal are the ones affected. If it is involved in the pain phe* 
nQiueii^ also tho eighth cervical is the nerve affected. 
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Fig. 48. —Distribution Areas of the Cutaneous Nerves of the Upper Lnu^.. 
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grftiniaatic oudmes of the distribution area of tlio cords compos¬ 
ing the brachial plexus are shown in Figures 48-r).‘J. A lesion on 
<me of these nerves would ]>roduee a disiurbanee in the entire 
distribution ami of the ner\e below (he j)oinl involved. 



Fig. 49.— ^Areas of Distribution oi- TJir Diiflulni (’ords op the 

IJRAtllMI l*u\is 

The areas marked U are sup]>ti(‘d by (lie uj)i)ei eoid. 'J'hosi* irtaiked M by 
the middle or posterior coid, viliilc tlsosi irmiked b deiive tlirir supply 
from the lower or inner toid 'Fhe aitu (•oiilniinng crossed luu's and 
marked U M is suppliinl by bolli tin uppei and lowii eords 

When the pain \'> Inlaleral, .ind .ifbets (be an .is of one or 
more segments (see fiiiiire ‘■liowing eoid /om* disinlniled) of the 
cord, disease of the vertebra or tuberculosis should lx* I )oked for; 
or, if it affects the cord itself, labi-- sboiild be sought. Tlw asso¬ 
ciation of herpes indicates imolveiueiit of (be piosterior ganglia. 

Unilateral pain occurring (a.) within the boundaries of a par¬ 
ticular cord-distribution area, (b) within the distribution area of 
a cord trunk, or (e) of one of the cervical nerves, or (d) even of 
the given off from the brachial plexus, should alw'ays 





158 PAIN IN DISEASES OP THE NERVES, BRA®?, 




cause a search to bo made for the lesion in the special iiejrvcr j^^^ 


merit i* which it lias been localized. Lesions causing .such a cotodo^^ 
tion are liio.sc proiliieiiig pressure, as axillary tumors, sarcoiillli'''^| 
aneurysm of the suhelavian or axillary artery, abscess, and eji- r 
largriiicui, of the cervical and axillary lymf)h glands. Owing' tO 
the clos<‘ rehil.ioushi[» of the trunks and cords forming the brachial . 

plexus, it is very 

others. 

to ap- 

pear in the distri- 

striet sense'of the 

F.«. M.-IMkthoi, „k ... Pain in Una™- 

lAL Nehuaixua. 

neuralgia. The 

term neuralgia should lie used otdy to define those lesions of the 
nerves giving rise to pain and in which there is no ajtparent pathob 
ogy. Snell a coiidilion is found in aiKunia and toxemia. In other 
eases ])ain ]>rodn< (‘d by pri'ssure is rid'erred to tlie area of distribu¬ 
tion of the in rve. and is a rvfcrr<‘d fKiin. while pain resulting from 
an adjacent intlannnation is due to a neuritis or to pressure from 
the intlanuualorv (*xndate. Ihitheases ri'semble referred pain; but 
since it is common to consider these jiains under neuralgia, and 
neuralgia it.self means pain, they have been placed under this , 
heading. In cases iii which inflammation is the cause of the;, 




Fio. 54. —Mkthoi) ok JOtaciTiNo 1 *ain in IUiach- 
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jia a considerable part of the local pain is as much the 
of the inflammatory invasion of the connective and imiscn* 
|:iar tissues of the affected part as it is of nerve involvement; 
Tindeed, it is probable tliat every one of the above so-called nen- 
;'ralgias will be found to lK^ a iienritis. 

; The pain in bra(*hial^i*ia is similar to all other neuralgic affec¬ 
tions. It generally occurs iu sharp paroxysms, in the intervals 
. between whieh there is no j)ain; yet, in some cases, tlie pain may 
be constant, and of a dull, aching tyi>c. In all cases sharp 
paroxysms of greater s(;vcrity occur at regular iutcrvjils. In the 
early stages of the dis<*nh‘r, the ])ain a <lnll, generalized ach¬ 
ing, and involves tlic entire arm; Ihcii, as tlic attack ju'rsists, it be¬ 
comes localized to tlic ilistrilmliou area of one or m(a*c of tbe 
cords of the brachial jilcxiis (pagi* loo). The pain may be so 
severe that the patient caiiiiol skrj), and even though he should 
momentarily doze he is awakened by shnrj) paroxysms of paiu. 
•All sudden and foreihle motions make tlic jiaiii \vors(\. hut 
gentle niani])ulation is painless. In hradiial neuralgia, stretch¬ 
ing of the arm causes jiain in tin* region over the posterior 
margin of the scapula. The paroxysms Ireipn'iilly come on 
at night and it is nothing nmisuai for the patient, to awakt* 
in the morning snll’ering from tirm pains ot the greatest 
intensity. 

The attacks may last for a short time, a few minutes, or a 
few hours; then again, they may he present lor wc’cks or months, 
during which time the pain may lai inlerrnpled hy p«*riods of rest 
or aggravated hy ])aroxysms of gr(>at severity. An individual 
attack lasts, on an average, almost (w<» or three weeks. Tlio pa¬ 
tient seeks rest, and it, is ef*mmon to find him silling in tm tirm- 
chair, nursing the diseased arm with the sound one. In some 
cases the patient lies down and places the arm across his chest 
or abdomen. 

.. - Location of the Pain .—In brachial neuralgia the pain may in- 
; volve, the entire arm, but generally only tbe upper part of the 
arm and the shoulder are most scvc*rely affected. The reason for 
is that the circumflex and the internal cutaneous nerves sup- 
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ply the shoulders and the upper part of the arm, and are the mdstfj* 
subject to injury. 

Should the pain be entirely above the shoulder, it is due to > 
involvement of the acromial and clavicular branches of the fourth' 
cervical. If the pain is over the shoulder, or is at its anterior and 
outer aspect, it indicates involvement of the circumflex (Figure on 
page 154). Since the shoulder joint is also sufijdied by the cir- 
cuiurtex nerve, moveincut of the j(»int may cause pain in the dis¬ 
tribution area of this nerve. If the circumflex is involved the pain 
is confined to tin* culaueous area of the distribution of this nerve; 
but should th(5 pain be the result of a lesion of that part of the 
cord from which the circumfh^x arises, the pain is felt also down 
the arm in th(‘ area <d' distribution of the miisculosjura.l nerve 
which arises from the posterior cord in common with the circum¬ 
flex. Should the pain in the area of distribution of the circum¬ 
flex he associated with pain over the scapula, under the clavicle or 
in the neck, it imlicates that it is the fifth root which is involved. 
In disease of this root pain may also extend down the arm in the 
distribution of thr* mus<‘iilocutiui<'<ms lUTve. 

J’ain on the ulnar side of (he arm, extending almost half-way 
around and involving the liands and iing(*rs, excefd the dorsal 
and external surface of tin* thuml), the index finger, and the adja¬ 
cent surfaces of the index and the ring lingers, iudicahss involve¬ 
ment of till’ middle cord of the hracliial plexus. Pain in the radial 
side <*f th(‘ forearm gcmerally indicates involvcmumt of the upper 
cord of the brachial plexus. Dopeuding on the location of the 
lesion, the inusclos may or may not he involved. A scpiare block 
has been pla<‘od on th(* u[)poT trunk of the brachial plexus, jnst 
])cforc it divides into the mnsciilocntaneons, and the branch help¬ 
ing to form the median. A lesion at this [)oint would not disturb 
the muscular and cutaneous supjdy of the nerves given off above 
this level, while the su[)ply given below this }>ortion would be 
disturlH'd in the manner described above. By placing a block 
on any part of the nerve, the resulting disturbance can easily be 
ascertained. 

In the early stages of braehialgia the pain is diffused over 
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' entire arm, forearm and hand, andTuns d<iwn into the fingers, 
though it nsually involves onlv the first, second and third fingers 
(Dana). According to Dana, nonralgic pain in the foreariu is 
very rare. 

Tenderness. —jNeiinilgia, in the ahsencc of neuritis, causes 
little or no tondorness along tlie course of the nerve's, nor over the 
site of the brachial plexus, ihough there are \vell-<h'fined tender 
areas in whicli jaunts of inaxinial tenderness are located. Accord¬ 
ing to Dana, these areas of inaxinial ti'inlerness do not always 
correspond with the tender jxiints of Valleix. It is conunon for 
patients to rub those lender areas with soiih' form of liniment in 
the endeavor to ease the jiain. If is needh'ss to say that this pro¬ 
cedure is j)ro<lnefive only of irritation and inllammation at the 
site of the ruhliing, without any alhuiation of the jiain. Others 
engage masseurs, who jml the jiatient through a course of treat¬ 
ment, generally with a lu'gatix’e result, though in soiiu* eases they 
irritate the m'rves, and inereasi', instead of decrease, the jiain. 

The tender areas arc* loeateil on the anti'rior and jiosterior 
surface of the arm and shoaldor. d'hoso on tlu* aut(>rior surface 
are found ovt*r th(‘ outer third of the elaviele and iiilraelavi(*ular 
fossa, over the deltoid, at the outer siirlaee of the arm, over the 
inner surface of the arm just above tin* elbow, over the middle of 
the forearm, and (one) over the wrist ((lowersOn the j)os- 
terior surface the areas are found over the scajuda in the supni- 
spinatous fo.ssa, oviu* tlu* jiosierior margin ol the scajiula, over the 
upper surface of the arm when* the arm and the shoulder join, 
over the middle of the arm, and over tin* middle jiai’t of the lore- 
arm. The areas along the jiosterior margin of llu* Kcajuila are in 
close relation with the |)oirits of temlerness ol occijiital neuralgia. 
They lie over the second and third cervical sjiines. I hf;y are also 
closely related to the jioinls of tenderm-ss of ci-rvicohrachial neu¬ 
ralgia, which lie over tlui lirst or second ilorsal s|)iues; (Iroiisseau), 
and of brachial neuralgia, whose jioints of tend(*ruess lie over 
the third and fourth dorsal sjjine.s. 

Associated symptoms may Im' jiresent, but they are not com- 
mdH'unless a neuritis is present. When that is present there are 
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generally .some iiinseiilar paralysis and atrophy. At first the elbo^ 
jerk is a little (‘xaggorated, and then becomes decreased, and anes¬ 
thesia i.s absent. In braehialgia these changes, if present at allj 
are a later <l(*v<;lopinent. In the early Hlag(“ no physical change 
can b(‘ noticed in the arm C!x<*ept a slight swelling and some flabbi¬ 
ness of the tissues. 

OiifcitJMi' i-K.x XKLii<Ai.(nA.—Circiiniflox neuralgia is more com- 
nioTi thaji one would naturally HU[)|)o.se, and of all neuralgias it is 
probably the most fre(|uenlly wrongly diagnosed, and often mis¬ 
taken for rheuma¬ 
tism of the shoul¬ 
der joint. From 
this it is to he dis- 
liiigiiished by the 
absem'O of sw('ll- 
ing in tin* joint, 
the nioi'e or less 
intermittent pain, 
jiresene<* of exaeer- 
hations, ete. Per¬ 
verted sensations 
are also jn’esent, 
as tingling, bnrii- 
iiig, and numb¬ 
ness. 'rcMiderncss 
over the deltoid 
and teres mns(des 
is jn'esent, and is 
Vi’ry severe over 

t' 

the line of tlio nerve. 'Fhe <*anses of cireumflex neuralgia, accord¬ 
ing to Disna are toxic materials (as arsenic), infections 

(as tnhercnlosis), diabetes, rhenniatism, g(Uit, draughts, injury 
to the shoulder, blows aemss the deltoid ninsele, fracture of the 
surgical neck of the humerus, aud dislocation of the shoulder 
joint. 

Intercostal Neuralgia. —Intercostal neuralgia occurs, as 
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rather suddenly, and comes on after exposure to cold, etc. 
It appears in paroxysms, which are very severe while they last, 
the pain seeming to extend around the chest. Any exposure to 
cpld excites-a paroxysm. Pressure pain over the nerve :s present, 
and it is specially marked (a) near t!»c spinous ju-oeess of the 
vertebra; (b) near the mid-axillary line; and (c) behind the left 
margin of the slornuni. Ih'rjies aosler is fre(juently confused wit^ 
tliis condition. The pain may last from one to sev(‘ral days, then 
gradually bceomes less and less severe, and finally disappears. 
Frequently after its disajipt-arance a feeling of soreness remains. 
Pleurisy without <’fl'usiou is often eonfouiided with intereostal 
neuralgia. A point of differeuee is that in intereostal neuralgia 
the pain inereascs when the patient. ImmkI'. ov(‘r toward the alfected 
side, while in [)leurisy the pain decreases (Se!ie])elman, 24b, p. 

1078). 


Differential Diaoxosis Bltwkk'n Intekoostal 


N KlTUALaiA 


AM) PLKUinsV (Scuei'ki.man) 


INT K l{(X)S’r A L X i ;i' If A L(; 1A 


lUtY eLKUKISY 


Character Sticking, hiirning or 

of Pain — luneiuatiug - paroxys¬ 

mal. 

Padiation Often to tlie iniKW si<le 

of Pain — of the arm. 

fjocationvf Pain —In intercostal spaces. 


Pressure Points —(a) Near to tlu? verte¬ 
bra at the hack of 
origin of the inter¬ 
costal nervc.s. 

(b) Axillary line. 

(c) Sternal line. 

Pressure — Touch and ])r(!ssurc are- 

very painful on the 
affectc'd nerves. 


Sticking and lanei- 
iiatlng, hut occurs 
on hreathing. 

Nf)ne. 


0\er an infected area 
of 1lu‘, pleura. 

Over the infected 
area of the pleura. 


Jhiinful over the area 
of the diseased 
pleura. 
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INTtUCOBTAl. NEURALGIA DRY PLEURISY 

Qalvanizalion — Jioduotioii of the pain. No change. 

Herpes — Often occiirh. None. 

Jiuhbinff iSaunds -Abbciit. Present. 

(Frirhan Fremi¬ 
tus) 

Briathnuj. ) painful Very painful. 

('omfhing ~ ^ 

8uiaiu —liy many sciatica iv«i thou£»lit to he a neuritis, while 
others coiisifler it a form of reference pain from home lesion, oc¬ 
curring along the course of the sciatic ner\e. In some cases the 
sacroiliac joint hcc<imes diseased; and since th(‘ lumho-^ac^al nerve 
passes o\er it, any disturl)an<*e of tlu' joint ^\ill alTect the nerve. 
Sometimes, also, a s])icule of bone from an osteoarthritis of the 
spine may press on the uer\e. 1‘ressun' l)\ a tuhorculous abscess 
will also cause this condition (Adams, Sciatica often fol¬ 

lows a fall or an injury, and is the result of infections, consti¬ 
pation, huddmi changes of tempcuMlurc, etc. Woinmi are less fre¬ 
quently atfi'ctecl than men, in the jirojiortion of one to four. It 
is most frequent after the ag(> of forty, and iiji to sixty years of 
age (Duckworth, (>01). 

The Pain. —Tlie ])ain i^ constant, with severe paroxysms, 
which generally' occur at niaht. At the time of the paroxysms 
the pain is sh.irj) and lancinating. Petween the ])ai*o\ysins it is 
dull and aching. Preipuuitly it comes on after exposure to cold, 
or following an injury'. As a rule it does not last longer than a 
fc\v months, though it may ]»(Tsist for a vear. Decause motion 
increases the pain, the jialient tries (o ease the weight on the 
alfected side, and holds u]i tlie ]»ehis tow'ard the sound side, thus 
Hexing the trunk tow’arel tlu' diseased side and producing a static 
scoliosis. 

Location of the Pain - -The pain is felt principally in the 
back of the thigh, ind runs dow'n (lie leg, following the course of 
the sciatic nerve. Sometimes it is over the sacral or lumbar 
area. Preipiently', on motion, pain is felt at the sciatic notch. 
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The cause of this pain is the pressure of the nerve against the rim 
o£ the sciatic notch by the inflamed and contracting pyriformis 
muscle (Bashinger, 601). The tender points (Valleix’a points, 



Fia. 56. —Cutaneous DisxRimiirjN Aubas oi the Smxii. and (iKBAi'EK 

S( I \ 1 K 

SS—binall sciatu , W’ external )K)])lit(‘al, PT- post lihnil, S — heiatie, IS = 
internal hapla'iious, El* and 1*T are biaiu lies of the at s( latie These 
drawings aie eoinposites ftom those gi\<*n bv Ibad and Thoini>son and 
represent the areas in whuh sensation was lost aftei division of their 
respective iioive supply, (onseinuntly they would also lepresent the 
areas lu which jiain would Ik* felt in any painful lesion of the nerve. 
These areas eoriespond rathei tlosely with those given by McKeiuie (599). 

according to Edinger) arc located: (1) o\er the antc*rior superior 
spine of tlie ilium; ('J) in the eiuiler of the postc*rior surface of 
the thigh; (6) just inferior to the lower inargili of the gluteus 
mtestimus; (4) in the middle of the calf of the leg; (5) under the 
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head of the fibula; and (6) in the popliteal apace. Dana also 
gives the back of tlie foot and the sciatic! notch as points of ten- 
.derness. In sonic eases the jiain is referred, and it is found in 
the area of dislribulion of the sciatic nerve (see figure). Hruee 
(.502, p. .511) advances an original claim when he states that 
sciatica is dm* to disease of the hip joint. lie has found wasting 
of the gluteal muscles (.50 fier cent.) and obliteration of the 
gluteal fohls ('JO per cent.) in nearly all the (‘ases which he has 
e.xamiued. Lameness was also most constantly jiresent. Diag¬ 
nostic of .sciatica is pain running up the back t>f the thigh when 
pressure is nia<le on llu* posterior part of the knee with the leg 
extended a litth* more than a right angle (Dana, from (lower.s). 
Kernig's sign is that hip motions are free as long as th(‘ knee is 
Hexed, but lx‘Come limih'd if the leg is straightened aiid fiexion 
of Ui(‘ thigh is attem]»ted. Sciatica should lx* ilingnosed from 
hi])-joint dis(*ase, disease of the cord (tumors of the camla eipn’na). 



Km. oT.Mktuod ok I'h-iciTiNt; Pain in Sciatica. 


new growths (.sarcoma), bom* formations, etc. (Jordon (608) 
rei'orts two cases of tumor of tin* sacrum which had been mistaken 
for sciatica. Tahes has sometimes k'en mistaken for sciatica, but 
the presenci* id’ the knee jerk in .sciatica will exclude tabes. In 
relation to sciatica, Faber ((HO) mentions several cases, in which, 
in addition to the sciatica, there was also present a w'dl-marked 
degree of adipoaa dolorosa. After the reduction of the adipose 
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tlsgue, the patients felt very imich helter. In cases of this kind, 
patients jnay have at tlu* aanu* time well-developed symptoms of 
both adiposa dolorosa and seiatiea, and th(‘ one slionld not Ihj 
treated to the exeliision of tin* otlier. In all eases of sciatica 
examine the ])(‘lvis ejind’iilly (per vaeina and reetnjii) and tlje 
hi])-joint both biniannally aiul by the X-ray, 

In Fi^nre oT is slmwn a in('lhod of elicitinj>’ pain it) sciatica 
by making pressure uii tlu" nerve as it einei'^es from the sciatic 
notch. 

Pla.ntak Xi-;iu:AL(iiA. -I’lanlar neui-al^ia is due to a lesion 
of the plantar j\erve, and anesihesia or ptireslhesia frecpuuitly ac¬ 
companies the j)aiii. Iti the ..in 

panyinjc tij:iire the area of dislrihii- 
tion of tlx' Jierv(‘ is on ed, atul 
it is in this area that the |>ain 
occurs. 

Morton’s in'iiralicia, due to pivs- 
snro on the digital brjiiadi (d‘ the 
external jihmtai’ nerve, is fouiifl in 
early stages <>f llat-foul disease'. 

In SOUK' eases td‘ lyphoi<l fe\'er the 
toes beconn* ^ery ti-nder. This, ac¬ 
cording to ]\I<'(h‘ac (OOT). is due to 
a local jienrilis. It i‘l<)>ely re‘<einhl(‘s 
a plantar neuralgia, d’lu* first eoin- 
of tin* ]>alient is i»f jaiiii from 
pressure of tlm Ix'd-eluthes. 

Sacuai, ou Li m nA){-< oi:i) Xi-,r- 
BAi.ifiA. —Sacral oi* lunihar-eord neu¬ 
ralgia is hetraye<] by pain in juaetieally the same regions as 
Head has outlined as the distribution areas of the different coni 
zones. In Koeher s figures ila* boundaries are, as a rule, held to 
be somewhat too high, the true areas in reality being one or two 
zones lower. * 

It is useless to reiterate what has been said in regard to lumbar 
or sacral root neuralgia, because the symptoms are exactly similar 




Fio. r>S.- 1 tis'i'uim TION OP 
TUI?; I’UANTAU NkUVKS. 

I’lie plan t ar nerves arc 1 iranchcs 
of the tibial which is a 
hi’aneh of (he sciatic (inodi- 
ficd from Cunningham’s An¬ 
atomy; also from (Jerrish’s 
Anatomy). 



to those found in brachial root neuralgia, to which the reader: 
referred. With this reference, and by the aid of the aecompahy-? 
ing figures (Head zones; and Figs. 1889, 1800, Toldt),the read^v 
should be able ehairly to differentiate this condition. 

When a root or a r(K)t ganglion is involved, a continuous area, 
of the skin is always affected, even though the fibers derived from 
this root unite with otliers to form a plexus. These regions of dis¬ 
tribution ov(!rla[) so that when a root is di.seased, sensation (epi- 
eritic) is not eonipletely destroyed over the entire area of the root 
distribution (I'iger.'^tedt). It is entiridy absent only in a central 
area. Jt inerea.ses gradually towainl the perij)hery until it be¬ 
comes normal in llu* areas (*!' distribiition of the unatfe<*ted roots. 
This border zone is not pr(‘.sent, as a rule, for prot(»pathic sensation. 
For this the cord zones seem to be more detiuittdy marked. There 
is greater overla[)ping in the distribution of the nerve in the 
periph(‘ral ]»art of a limb than in tlio proximal ]»art (Buzzard, 
‘‘Brain,” Vol. iir>, j). iiOS). This is due to a spreiiding out of the 
nerve fibers ii» the })(n’i])hery of the limb. 'J’hese border areas 
react to a much greater degree than normal to ])aiuful stimuli, but 
th(‘ strength of tin* stimulus ti) ju-odtiee a reaction must be much 
greater than that applied to normal skin. 

In r(‘gard to loss of sensation, Jlead ami »Sherren say that.“it 
would seem that (livision (disea.se) of the post(‘rior roots abolishes 
sensation to prick over an area larger and more shar])Iy defined 
than that which becomes insensitive to light touch. Moreover, this 
ins(‘nsil)i]ily to judek is accompanied by an inability to appreciate 
tern|)eratures hehnv lo'Mb and above (K)° 0., although 40° C. 
and (\ may appear didinitely warm ami cool.” In lesions 
of the peri})heral nerves the opj)osite is the ease, tlu' epicritic sen¬ 
sation being lost ill a larger ari'u ruan is the protopathic; i.e., the 
sensation to fine touch >va.s absent in a largiT area than was the 
sensation to jirick (Head ami Sherren, 244, pp. ;J10-:U1). Buz¬ 
zard (013), in a ease of injury to the cord roots, found the sensi¬ 
bility to pain and tem})eratnre abolished, but the tactile sensibility 
partially retained. When sensation returns, the first to recover is 
the sensibility to prick, and to the more extreme degrees of heat ' 



iirFECTIONiS OF THE l^EBVE TERMINALS 171 
' . ** ' ' 
(Head and Sherrcn). In some eases lesions of^ the 
'^i^^tenor roots are present, and sensations are lost without the 
t;^tient being aware of their absence. 

f" When the posterior ganglia are affected, herpes generally ac¬ 
companies the neuralgia. When it is present, a copious eruption 
of vesicles appears over the affected area. These, when they dry 
up and desquamate, leave a brownisli spot. I’lie pain dot's not 
disap{)ear upon the disappearance of tin* eruption, but may con¬ 
tinue for some time longer. A diagnostic sign of value in differ¬ 
entiating cord h'sions frc»m r«)ot or nerve lesions is the disvsociation 
of sensation. When the cord is disease*!, ])ain, touch, tempera¬ 
ture, etc., may be imlividually or e(dleetively alailished; but in 
nerve lesions they are always collectiv«dy alh»lislied (Sherren, 
612). 

The following is a differential *liagnosis, compiled (diiefly from 
Sherren: 


(-OKI) Lksion. 

Loss of pain perception. 

Teniperatnro sense is changed, 
so that (a) sensihility to lieal 
may be abtdished without any 
change in respect to the s<‘iisi 
bility for erdd (Ihc* inverse 
may be the case); (h) all <lis- 
‘ tiiictions b(“twe«n the minor 
and extreme degre(*s of tem¬ 
perature are lost ; au‘> (e) 
“insensifiv»‘ne.'«s may he pres¬ 
ent to all forms of beat and 
dold, the ligjjtest touch may 
be felt, and discrimination of 
the points of a pain may be 
Y;, present.” 


pKKII'UKFtAL LkSIOX. 

Pain produced by excessive 
j)ressiire as long as there is 
any toiieli sensation. 

AH sensations are affected, but 
])of to the sani(' extent, the 
»!picrilic hcdtig uffectFal in a 
greater area than is the prolo- 
‘ pathic sensihility. 



172 PAIN IN DISEASES OF THE NERVES, BRAIN, AND CQED 


CoKD Lesion. 

Both siiperficia] and df'op touch 
are nsiiaJJv nuaffcclcd, hut 
when ahscril tlicv u.suallv dls- 

V I' 

appear to^r-llior. 

Tlic j>alicnt uiay have loiudi .'?en- 
sation, hul lx: iiuahle to appre¬ 
ciate pain, iu'at and cold. 

Passive movement and position 
of llie limb are not ap})arent 
to the f)alient. 

Spasticity of museU's on the 
sani(‘ side below (lie level of 
the lesion. 

Paralysis and wastiii”- of mus¬ 
cles at level of tlu; le>ion. 

lleth'xes ]iavini>‘ origin below 
the level of the lesion an* in- 
creus('d. 

Pupillary relh'x may be affected 
if the lesion is in the cmwical 
coni, on account of affection 
of the cervical symiialhelic. 

Muscle atrophy may not occur. 


Pekipheral Lfisroti. * 
Absent in a peripheral lesion. 


“Li^ht touches over the distri¬ 
bution area with cotton wool 
arc usually not appreciated, 
thoiii'li de(»j) (ouch and pres¬ 
sure evoke a response.” 

Passive* movements and position 
of (he limb apparent. 

No sjiasticity. 

J*aralysis of the rnusclc.s sup- 
j)lied by the atb'cted nerve. 

Ibitlexes ori_a'iiiatin^ in the af¬ 
fected area are decreased. 

I*u]jillary reilex is not affected. 


.Muscular atrophy of themuscles 
sujiplied by the affected nerve 
is always ]>rcsent 


CENTRAL NERVOUS SYSTEM* 

The discussion of diseases of the central nervous syvStera re¬ 
quires a recapitulation of the normal anatomical relations, which 
will be giv(!n, as brit'tly as jiossible, in the following paragraphs. 


J Written l»y Dr. Alfred Neuman, Vienna”.. 
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; It will be entered upon bore only so far as appears necessary for 
• the understanding of the subject. 


ANATOMY 

The surface of Ihe brain siipiiliotl witli furrt»ws ami convo- 
* lutions, which, thdiigii of many varieties, shew a c(‘r(aiii regularity 
through which it is pu^'^iblo to ditl’cnmtiak' them in <'very case. 
A few of them have special importance, and will be more minutely 
discussed. 

The central convoliitioin on the convt'x side ol the brain, the 
paracentral lobe, and ilic median wall of the hemisphere' with the 
adjacent jjai't of llu' fronial lobe, rj-prcM-iit the motor region. Far¬ 
thest, below is the center f<ir the facial and byp<»glossns; in the 
middle is found the cenp r or centers fer the movements ol the 
U[)[)er (*\tremit_\ ; and in the nji|iermosl third thosi* lor tlie move¬ 
ment of the Itiwer <',\li\‘milv itf the i)ppnsil(> .^ide of the body. 
The centers innervating the miisculalnri* for the sict of eating, 
for talking, for trnnh movements, and lor tin* closun; of the 
eyes, are connected with the corre-'p^inding muscles of 
both sides, so that in ease <tf a nnilatertil de^trintlion of a 
center, llie ability t4t perfnrm lhe';(> movenamts still j)cr- 
sists. Tbf' sjieecli center occnjdc.-' lli(‘ posterior part ol the 
third fniiilal comoliilion, jis well as ilie lii'st temporal con¬ 
volution. In rigbt-liandeil iinlixidiiaU it lies in the left, hemi¬ 
sphere. In llie third fiamtal eoijvoliilion occur.-, the transbtnna- 
tion of ideas into word.-. Tlie mnl<if sper-cli «‘enter in ihi', tem¬ 
poral eouvoliition is the s(“at loi‘ uerd sounds (seiisoi’y sjieech 
center). I'lie centers for ihc' ,-en-alion coming from the body lie, 
apparently, in the. region of thy mol(»r centers, and, as it secjri.s, 
are praetieally idtutieal with them. llMwever, tlui entire jjoste- 
rior central eon\olntion, as well as the j)arietal lohe, evidently be¬ 
longs to tlie seii.sory '^jihere. The <'ent(>r.s for vision lie in the oc¬ 
cipital lobes, vix., in the ti.isMrc calcarina and in the cnneiis, jier- 
haps, also, in the neigldjoring adjaei'iil portions of the lingual 
globe. The recollections of sensations of sight (tin; field for optic 
meihory) are said to lie on the convexity of the occipital lobe. 
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The olfactory center is supposed to lie in the gyrus hippocampus 
and uncinatus. The auditory center occupies the upper convoltt-l- 
tions of the tc5in])oral lol)e. From these centers, on the one hand,^ , "' 
pass the centrifugally conducting fibers to th(! periphery; on the 
other hand tlie ccntri])etal conducting fibers enter them. Of 
course, it is neitlier possible nor necessary to discuss all the con- 
ducting tracis; mily the two most important ones will be discussed 
here. 

Passing inward and downward from the motor centers, the 
motor lilxirs are gatbcnMl in the |>oslerior limb of the internal . 
capsule, near the kiuH*. They ])ass then into the brain peduncle, 
and from here (he central ]iorti(m passes through the pons into 
the medulla oblongata, wheni a part undergoes de<Missation and 
enters the lateral column of the s])inal cord, from whence it goes 
over into the anterior ro((ts of the* j)erij)heral m'rvcs. Th(‘ smaller 
part, non-deenssated, dc'seends in the anterior column of the spinal 
cord, and undergoes partial dtjcussation farther below, and finally 
enters the anterior roots. 

The fibers for the motor nerves, which sj)ring from regions 
lying a«ljaccnt to each other, run to the capsule in front of the 
pyramidal tract, decussate in the pons and in the medulla, and 
reach the corresponding nuclei. 

The course of the sensory conducting fibers is more complicated, 
but it shows in many resjiects a resemblance to that of the pyram¬ 
idal fibers. These sensory libers, entering through the posterior 
roots, run for a part of the time (uncrossed) in the funiculus 
gracilis and cuneatus to their nuclei, also to the nucleus of the 
funiculus gracilis and the nucleus of the funiculi cuneati in the 
posterior surface of the fourth ventricle. From lu're they pass 
through the fibers of the arcibwinis internis, betw(‘en tlie olives, 
to the opposite side tleimiiseus de*eussation), which lies above the 
pyramidal dt'cussation. One other part of the sen.sory fibers which 
ascends in the ground bundle of th(; anterior ami lateral columns 
of the cord, and has })reviously crossed, joins with the first ones, 
after their crossing, and then again enters in common with them ' 


and passes thi’ough tlie crest of the peduncle to the brain cortex^ 


m 
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^ay undergoing, in the optic thalamus, another mterrup- 
V ^pn hy relaying cells. Besides this, on the part of the lemniscus 
r^act (the median), there is another portion, namely, the lateral 
. Ifanniscus, which is composed of the tihors of the acousticus and 
the sensory filers of the cranial nerv(!S, and whieli lies more later¬ 
ally. It also arises in tlie ii]>per half of tlie pons, out of a collec¬ 
tion of ganglia which conunuiiieate with the corresponding sensory 
cranial nerves, and jiasses, ])arlly dt'cnssah'd, into the corpora 
quadrigemina, and from ihcnee to llie cortex. 

The pains wliicli are <lue to diseases of the iicrvons system or 
its sheath are localized, on (lie one liand, in the head, in affections 
of the brain, and on the other hand iti tlie hack and the extremi¬ 
ties in diseases of tln' spinal eord. J'’xcep!ions to this general rule 
occur. Tims, lln-n^ are jaiins radiating into the extremities in 
affections of the sensory tracts in the hraiii (Kdinger) ami head¬ 
ache in spinal-cord diseases (talw's, multiple seler<»sis). AlUiotigh 
these exceptions are not very fro<juent, yet we cannot attribute 
every hea<laehe to an affection of the hraiii siihstaiice, nor every 
hack pain to an affection <tf tlic spinal cord. Iloih sytn]>t.oir>s also 
belong to other dist'used organs, and w(‘ arc* ohlig(id to include in 
our discussion those forms of hcadaelie, or of ])aiu in the hack, 
which are cans(‘d hv injuri(‘S which are indinrtly elicited or pro¬ 
duced by changes in the suhstanec^ of tlic eeiitral nervous system 
or their sheaths (through the eireulation or by rellex meansJ ; for 
instance, headache in amnuia, constipation, ahnormalitics, or in 
refractive errors of the eye. 


ORIGIN OF TlKAI)A(!nK 

Now we should first ask ()nrselv<‘s where the sensations desig¬ 
nated as headaches aris(s and in which tissue layer they are local¬ 
ized. It has been shown by clini<5al olx-ervatioiis that both the 
brain substance and all its sheaths may be tlie seat of the pain^ 
for instance, the outer skin, the afioneurotic layer of the eranial 
muscle, the skull with the periosteum, the nieningi^s, and the brain ? 
it^lf. Concerning the membranes, it is seldom questioned that 
; can originate therein; indeed, frequently they have been 
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considered as tlic only bearers of lieatlaebe, since they are supplied , 
with eerebrospiiial nerve fiber's, which «.eem alone to ho capable ’ 
of pain eondiietion. The cortical f>rigiii of hea<laclu‘s, on the 
^fronnd of tin* (»liser\utioii'i ot I^eiiJiandcr, w’oiild he ilecdared im¬ 
possible, IxcaoM' of hi', ob'.erv alion, by o|>(*ra1ioii, that the brain 
enrU'X iiiaN be sectioned witlionl tin patient f<‘(*ling anj’thing, 
]ie<*ans(‘ of Ihi*., all iiiliacranial laaihu'hcs were allrihuted to 
irritation td the dura mater. Against this theor\, Xothnagel oh- 
j(‘ct(>d that the inech.iiii<'al iiritaiion (nJpIo^<'d on the biMin was 
not sntlicn nt to prodnc<‘ a re.ietion hecaii‘'(' another sort of irrita¬ 
tion (lo\i<‘, infec'tions) was needed to j»r<Mlnce pain, as the head- 
aelies from jioisonini*, infec t loiis di.,(a'.e", and anemia pro\e. 1^. R. 
Midler remarks, fnrtln*r, lti.it s\niploms of hiss of function wdiich 
accomp.in^ migraine, as the shrinking of tin fiedd of \ ision, prove 
that ei'rl.iin p.irts «d the hr.iiii are t’nnct ion less for a sliort time. 
I'lu' ol)s( r\atioiis of ()]ip(*nheim also spc'ak in a \er\ iiistrncli\e 
wa_>, o])]M)siim fh<' \ i( w lliat oiih tin' dura malir e.m he looked 
iifioii as a sonree of pain, lie it the u’siilt of dire«l or indireet irri¬ 
tation, throiiiili the inUrMiilion of hi.iin prissiiie. 

llefore it c.in he ei-rt.iin th.if ji.iin wlindi is fell .is ht'adaehe 
ma\ arise in tin hr.iin siihslaiiee it'.ilt, we iiiiisi know tin nerves 
whieh condnet these p.iinfnl siinmli to the eoitex. The onl\ per* 
ijilar.il neiwi's known to he prc'-enl in I Ik* hr.iin are of tlie sMiipa- 
ihi'tie s\s(cm. If il could Ix' ^hown that lliise lihers art* able to 
eaiTN stimuli in a centripetal direction, wc would he jn-tified in 
ascriliinii to the brain substance it-elf the power of oriuinatina; 
painful siiinnli. The cirennistancis are similar in regartl to the 
^enslhilit^ of tin* .ilxlomimd oiiiaii-. Here, also, ar<* found nerves, 
which, onl^ with the lai'ii'' or with the s\nijialhetie, enti'r into 
the \is(M ra. To both, onl\ tlie motor liiiictioiis Aieri* ascribed, and 
tlieretore it wa" eonclmh'd that the visci'ra jiosscss no special sensi- 
biUt\. 

I 

Jloweicr, it has hi'i'ii (h'mon^trated that tlie sMiipatlielic nerves 
carry sensory fiix'rs which coii\e\ irritations from the viscera to 
the central nenons s\s|em (Xeninan); and this removes the most 
important objection to the accejitance of the idea that each organ 
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;^ses8e8 its o\ra sermibilily. The fact that the corehral cortex is 
lAsensitive to the touch of the liiig(*rs, or of iiistriimenta, only goeg 
to prove that it is iIlapu!^iti^e save to these types of stimuli, which 
never oJeur normall^. Jii'-t as llir eye receptors act for light 
only, so there are pnthably receptors in llie brain tissnea which 
react only to special forms <»f > 1111111111 . rhist vhat iIicm' are is not 
as yet definitely known. Tin* fnrllier cominclion of the irritation 
may then he descrihed as In ing llirniii»li the rami commnnii’ans into 
the posterior roots ami Ihcii flironab one of the abo\e-described 
sensory tracts o\er the cord back a^ain to llie cortical brain siils 
stance. The conduction of tlu* jiainfiii irritation from tlic cover¬ 
ings in diseases <»f the inciiiiims, of tin* cr.iniuni, of the aponeu¬ 
roses, or of the skin is over the trii’cminns to the h'rmiiial cells of 
the same in the mid-brain ; Ironi tlien* to tin* eor]>ora ijnadriuemina, 
to the thalamus, and tiiiallv to llif* biain <’ort< in a similar way, 
by the njiper eeivieal mo'ves throimii tin imdian portion of tlio 
Icmiiiscns (Kdini»er). 

Jleadaclie also appears as a svmplom of disease of the brain 
sul)stam*o and Ibe rmninaes, ,iml in dis(‘asos wliieh I'ortainly 
have nothing to d(* with tliex* organs. .\s an < x.impb' of tlu* for¬ 
mer inav be inenfioned the luadaelies of br.iin liimor or of iiienin- 

t. 

gitis; as an (*\ample of ibt^ latl< r, tin' so-ralle<l ib< nmaiie or indu¬ 
rative hoa<l.ieb(‘ ma_> b( imntiomil. Not onlv have vvi* to con¬ 
sider di.s('as(>s of an organic nalnri*, but also tboso in wbieb purely 
chemical substances cause moleenlar alterations, and tlms, pf*rlia])s, 
cause lieadaehcs. rreniia, tin* dill’erent imtal p<tisonirigs, or the 
infectious diseases are e\an'))l(s. lien*, also, belong tin* headaches 
of anemia, of eongi stive states, and jiossibh of migraine.^ 

In a similar manner, also, in the beadaclies of nenraslhenia 
or of hysteria, we must think of a liitlierto iiiidemonstrated change 
iu the central nervous s\st<'m. 'Fbe elicitation of jiain through 
Jnighty efforts, irritation or fright, as well as some aecoinj)an;ying 
disturbances (for instance, di//;in(*ssj, can hardly permit of an¬ 
other explanation. 

If we would, with the h(*]p of headaches, try to arrive at a 

‘Tbiras yet has not been demonstrated. For another view, see pp. 189 and 190. 
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diagnosis of diseases of the brain and its membranes, we 
determine first whether they do not also occur in oiiher diHr 

^ U >1' 




eases, and, soecnid, wdiether they possess certain special peeuliatl' 
ties which would be characteristic of diflFerent diseases of t&ebrai^ 
or of the brain nicinbranes. Vnfortunately, wre have no such, cri¬ 
teria. A’eilher are hcddaches limited to disease'^ of the central 
nervous svsteinj Ji(»r are they of as man^ forms as their eaus(>s are 
inimcrons. One ean cirtainly say lliat there n no form of head¬ 
ache which would be ])atliot’nom()nic btr a certain disease, with the 
sin&ic ev«‘(‘j>1ion, jios^^ibl^, of a liutic li(“adacbe. We must not per¬ 
mit onis(‘l\(s, in makinc; a diagnosis, to b(‘ guided 1\> iIk‘ character 
of the licadacbe alone, but must ulili/e the other sMiiptoms. Nev¬ 
ertheless, in tl'e cliarailir of the headaeln* tin re are several pe¬ 
culiarities, whieli, if tlu^ do not spi^ak for a certain disease, may 
still gi\(* a hint as to the nature of the trouble. Since, hirCj only 
those forms of lu'ad pain come into qm stiou whndi aio connected, 
first of all, with diseases of the' brain, or its incnihrains, all other 
kinds of ])ain belonging to the s\iii])toni coinpk v of other diseases 
will he excluded. 

Should luMdaclie he pieseiil, we iiiiisl, in our diagnostic iii- 
\esligation, first search for disoasc of the oulm* cmeriugs of the 
ccntr.il organ; that is, of the Ixnn skull, of the a])onnirotio layer, 
of the scalp rmiseli*, ainl of the scalp itself. Tlu'sc are treated in 
Chapter XIV. Shouhi these he excluded the brain and its cover¬ 
ing should next be examined. 


HEADACHE IN DISEASE OK THE JiRMN AND MENINGES . 

"I'liose diseases of the brain and the meninges in which head¬ 
ache forms an essential part of the sMtiploni complex now will 
be described; and in eonclusioii an anahsia of these headaches will 
be gi\en. 

First of all hd us remember that not all ]iathologieal changes 
of the central ner\oii& system arc aceompaiiied by pain, and gross 
lesions of the brain are found (j^ost mortem) without the patient 
having complained of headache. Therefore, an extensive dis¬ 
turbance erf the brain may occur, as in cerebral hemoithage, 
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any complaint Even laceration may 
Slowly that the patient either does not loae conseiousnesa 
not at once become unconscious. The same is the case in 
iSrajh-softening, in encephalitis, in infantile cerebral palsy, m 
vj^eheral paresis, etc. Nevertheless, lieinlaches are also found in 
,,^e course of these diseases, either as a ])rodroinal sign, as in 
iiemorrhage, or in the later stages; hut they are not characteristic 
o^ the disease. 

In other diseases, however, headaclie forms an important symp¬ 
tom. Here must he iueliided j)ae]iyineningitis interna, leptomen¬ 
ingitis, hrain-abscess, brain tumor, aneiirysjn of brain arteries, 

# • 

syphilitic diseases of (he brain am! the meninges, migraine, neuras¬ 
thenia, hysteria, and eirciilalion disturbances in the brain. We 
shall not discuss (he la((er. 

Pachymeningitis Interna Haemorrhagica {lic.maioma of the 
Dura Mater ).— From a ])atliol()gieal, aiialomitud standpoint we 
have to deal with the f(irmatioii of a tibrinoiis iueiid)rane on the 
inner surface of the dura mater, inlo which tlu:re occur from 
time to time smaller or larger hemoiTliagos. Headache may pre- 
c^e or follow a developing coma, or, if th(;rc is no coma, the 
pain in the head may he th(^ chief sym])toni of the disease. 
It may he associated with nausea and vomiling. (jlen»‘rally the 
pain is very intense. It may 1)0 felt as a eirciiinscrihed area, and 
then sensitivtmess to ])ereussion, cireumserilxid, unilateral, or dif¬ 
fuse, is present. When the hematoma is locate*! on tlie convexity, 
the pain on tlie diseased side freipicntly predominates. When 
the hematoma is localized at the base of the skull trigeminal neu¬ 
ralgia occurs, with other symptoms <lue to pressure upon the 
cranial nerves. The remaining sym)jtom-j)icture of pachymen¬ 
ingitis is not at all characteristic. 1'hc etiology (alcoholism, in¬ 
fectious diseases, trauma, general jiaresis, senility, lues, and blood 
■'.disuses, pernicious anemia, leiikeiriia and scorbutus) is, above all, 
^‘^pOTtant. In classic cases an irritative stage, with delirium, 
;^i«eedea, and this is followed by the attack with coma, during 
signs of increased brain pressure can be demonstrated, 
jare slowing and irregularity of the pulse, changed breath- 
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iiig, vomiting, contracted, sluggish or nonreacting pu]f>ils, chols^^ 
disc, general erani])s, bilateral deviation, etc. (see page 271). ‘ 

Symptoms vvliieh dejamd upon the location of the hemorrhia^ ^ 
are lienii})legij>s, nionofileglaH, and unilateral and disseminated 
twitchings. I’lio gradual increase and Irt^pient change of the phe- 
iionuaia, with reijiissi(»ns and recurrences, are considered a charac¬ 
teristic. IlyiK •ndn)sis and elevation of toin])eratnro to 41® C. 

(105.4'^' F.) I'recinenlly occur. 

Leptomeningitis Purulenta. -Here tlnwe is an infiltration of 
tlio pia iuatcr, r!S[)eeially on the eoiivexity. This is at first serous 
and later purulent. There is aho a serous infiltration of the 
superficial layers of (h(^ eortex. lu the luhereuhuis f’oriira gela- 
liiious, randy purulent exudate fir.it sjireads on tlu* base between 
the hrain and the ja'<lniieh‘s and exU‘nd'< from here in all direc¬ 
tions, especially in the snlei, reaching a marked degree, however, 
only on the etmvexity. Headache is s<i characteristic in this dis¬ 
order that one shouhl not make a positive* diagnosis if headache 
is absent. It is extremely severe, mostly continuous, hut pa- 
roxvsmallv incr(*asing. I’he headache; is, as a rule\ locatcel (by 
the patient) in the entire skull, souietiiue‘s more; in the forehead 
or in the oe*ciput. The; |)atie*nt uianife*sts signs e>f pain, even in 
coma, in spite of the* eh.'e*pest slujxir. He grasjis his head, and at 
time's cries out louelly, e*spe*cially, however, if euio lrie*s to move 
the head. 

In fiihorcuhnis mt'nimiilis the pain in the iH’ginning has a dif¬ 
ferent e*li;irae*te*r. Tt eje*eurs e)uly te*iu])e)rarily, is ne)L so great in 
intensity, and only lahn* reaelu's the gre>at severity just men- 
tioneel. (Jradually th<*re ai>])e*ar elisturhane*e‘S e)f the e*e)nseiousncss, 
eleliriiim, ami e'veiitually eoiiia. Stifl'iie^ss e)f the; neck (the head 
being drawn backward), stifTne*ss of the muscle's of the hack, and 
be)at-liko re'tractiem e)f the belly oe*cur. Hyjx^re'sthe^sia e>f the skin 
and the imisedes, restlcssiie'ss, and jactitations are characteristic. 
Not nne'emimemly we find unilateral convulsienis, and, less fre¬ 
quently, general ones. The patients ce)uspiciiously and rapidly , 
become einaciateiel. In extemsive iuvolvemient of the base of the* 
brain, involvement of the cranial nerves occurs, the ociilomotorins,'. , 



CENTRAL NERVOUS SYSTEM 


181 


optic and ako the acoustic bcinj? especially implicated. The 
^ 'fundus of the eye often shews the sipis of neuritis. The tendon 
‘ ifeflexes, which may be increased at Hr^it, are later usually lost, 
as ate also the akin reflexes. Paralv^is of tlie bladder and the 

I 

rectum occurs only just piveediiifi^ d<‘:ith. 

Chronic Anemia of the Brain {(Mdorewis, Peruicioiia Anemia, 
Leukemia, etc.).—The la'inhielu' in these diseas(‘i is usually not 
very severe, often eou'^i-.liiif; »)nl_\ in li\jx’rc'.lhesia of the h(‘ad. 
It can be* recognized, soinelinie*., 1)> the fact, that it gi'ows worse 
when the patient is in an njndglit |)<)««ition, and deei'eases when 
he lira down. Other due to anemia of the hrain are the 

occurr<*nee of fatigue, both mental and phy^ieal, after a small 
amount of work. Orow^iner.*', humming in the <'ars, stars before 
tlio eyes, v<Ttigo, and an aj)atht*iie vUitc may be present. All 
these e(»iiditioiH improve* when the |)atient Ht*s down (see j)age 


272). 

Hyperemia of the Brain. ('ongeslioii'N which consist of a sud¬ 
den afilii.x ol hlood to the head caiiM* pn-ssun* and sometinu's 
pain, which inerea>es with tin* imKc* Ix'al. Other s\mptom.s con¬ 
sist of a feeding of h(*at, ed' ihrnlbing in the face, vertigo, and 
dislurhanee* of (•on^eionsness. TIk'm* aliaek>>, h<nvever, usually 
last only for a few' miunte*', soiiKsijue'. an lionr, and, in rare 
cases, several hours. "J’ho h<‘adaclie in venous eonge'«lions of the 
brain, car lesions, strnina, etc., i-, m.ide worse h) coughing and 
sneezing, as well as hy tin* patient a—iiming the horizontal posi- 
tion, esjK’cially with tlx* liead droopimr. 'I'hc n*-*! of the sym|)- 
toms arc not unlike thos(> in chronic anemia, i.e., apathy, drowsi¬ 
ness, vertigo, and s]i<>li( mental confusion. 

Brain abscess originatt*" from a snpjmratioti transmitted from 
the skull. It may he of traumatic or otitic origin, or may arise 
from remote (organs. In rcuard to the latter, a lung ahseess, lung 
. gangrene, or a })yeinia may form the primary starting point. 
Headache is one of the earli(*st and mo-st constant symptoims of 
brain absces.s. It iiicrea-cs, e>,])(*cially during the development 
and the growth of tlie ])nfl focus, to such a high degree that the 
|j!atiei»t constantly groans and behaves like a maniac. In the latent 
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stage the pain may he slight These paroxysms of pain oft^ "hm 
only for a few hours; sometimes, however, they persist for daym^ 
The pain is of a lioring, throbbing character, mostly dull, either 
spread o\er the whole head, or is more severe on one side, prin" 
cipally on th.it wliieh is the sc«it of the abscess. Kowever, die 
locali/alion of the p.un does not always correspond to that of the 
focus An abset'ss of the cerclx'lliirn, for instance, may cause 
frontal luad.iche. A circumscribed area of sensitiveness, on per¬ 
cussion, liiruislies a much more important clew to the localization 
of the fodis. (\)nghiiig, anee/ing, stooping, as well as fever, 
make the headache worse. Other symptoms of hraiu abscess due 
to the &iip])uration, are chiation of tenqierature, which docs not 
show an> eharaeferi''tic couist, and the not \erv iiifreipient chill. 
Ketaidation or irregnlaiJt.> of the pulse, < li mged breathing, optic 
ncuiitis (which occuis hero iinuo fl<(JlKlltl^ lli.in choked disc, 
and, indeed, more freipiently on the same side as the focus), gen¬ 
eral coinulsioin and mental di«.tiitl)auee<', chiefly in form of 
stupor, depression, rhdirinm, and eventually eoiiia are later symp¬ 
toms. Kapid emaciation is often very consjiicnons. 

Brain Tumor. — Ileadaclu is one ol the most frequent signs 
of this disease. In accoidance with the giadnal growth of the 
tumor, the pain is inodeiatc in the beginning and variable in its 
intiMisitv. Later it Ik comes verv severe, hut still shows exacer- 
bations, which occur generally in the morning. They may he 
partly spontaneous, and partly due to an incicase of blood pres¬ 
sure from im*ssing, coughing, siiec/ing, stooping, etc. During 
such paroxysms the patient may either lie in bed, groaning, often 
perfectly apathetic, or he ma\ run about in the room, pushing 
and knocking his he.id agairnl the wall, and behaving like a 
maniac. StujKir that occurs in the later stage dims the severity; 
yet even tluii one observes that the expre-.sion of the face is dis¬ 
torted, and the seizing of the head by the hands proves the con¬ 
tinuance of pain. The pain is, as a rule, diffused over the entire 
head; sometimes it is unilateral, more in the occipital, or more 
in the frontal region. Sometimes the localization depends upon 
the position of the tumor, as tumors of the posterior cranial fosnaf 
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^|ior t]i0 moftt part) cause occipital headache, which xna^ radiate 
the ahoulders. One must, however, not depend upon this 
More stress should he laid upon the circumscribed 
lensitiveness on percussion, Avliich, however, does not regularly 
ocscur, hut only wh(n the tumor lies quite superficial. 

Trigeminal neuralgia, especiallv of the first branch, is ob¬ 
served in tumors of the ('hia'^ma, eerelM'llo-})ontiue angle, and pons, 
and may later he fi»lloA\ed h\ Io-.'n of luu(‘ti<iii of the nerve. Signs 
of pressure on the optic iicrxc are rarely lacking. Papilledema 
(choked disc) is seldom missed. It may he absent in tumors of 
the central coinolutIons, and of the first and seeoiul frontal con¬ 
volutions, hut it is almost iic\er ])reseiit when foci are in the poiis. 
Otherwise, howiner, choked disc, nr its foreruuinu’, optic neuritis, 
is one of the cardinal ‘■Miijitonis. Il is mostly double sided, fre¬ 
quently more intense on llie all’i'cted side. Not leas important are 
the changes of inti lligt'iice and of the ps\<*he. The patients think, 
speak and act more In axil;). Soon tiny hccoine stupid and drowsy. 
They fall asleep wliih tlie\ are still s[)c.iking, or in the midst of 
a meal. At such times th( \ pass feces and nriin* in\idinitari]y. 
Delusional ideas, ideas of jicrseciilion, itinl lin.dly (hdirium may 
be present. Vc'ry frequeiillv \otnitiug (of a c< reliral type) oc¬ 
curs, with retardation of tlie pidse, vvhicli ma\ here assiinn* a high 
degree, and, aftir some tiiin-, usualh jiasscs into pnlsi* accelera¬ 
tion (vagus parahsis). (liddiinss is freipieutly coiiqilained of. 
It has not, howe\er, Im*(‘U accompamed h_v rotatorv nystagmus, 
which occurs principalK in tumors of the ccrelK Hum. (''onvul- 
sions and loss of eonscioiisne-s occur jiarovAsmtilly, together or 
separately. Parallel v\ith these general sMiijitoms are the so- 
called focal symptoms. Pa direct focal sAinjitoms we mean those 
phenomena which are the result of pressure on that area of the 
brain in which the ncAv giMwth dt a clops. 

Focal Sympioais oi* jiil AIoiok Ufei.iox. -Here are found 
the results of irritation, f)aresthe<>ias and sjiasms, which are fol¬ 
lowed later by parahsis. I’licse three phenomena gcu *rally begin 
in one particular jdaee, ami then sfiread over tin* ueiglihoring 
for the most part in regular order (Jacksonian fits). The 
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order in which the individual groups are affected is a 
one, and extends frfuri eenfor to center, beginning, for instane^y- 
in the right foot, and extending to the knee, hip, shoulder, elbow, 
hand, and disfribiilion area of the facial nerve. Consciousness/ 
is intact, at tirsi, and only later Im^coiucs cloudy in attacks of 
greater intensity and longer duration. (\>rrect observation of the 
muscle groups initially involved is of inijiortaricci for the localiza¬ 
tion of th(‘ tumor. 


As a se(|U(,'nc(‘ of such a sj)asmodic seizure, but also uiiaccom- 
[mnied by a seizure, ]iaralyses arise', which, in the beginning, arc 
transient, but vvliieh later becionu! ]»<‘pmiinent, a)id attack (like 
cortical e|>ilepsy), little by little, wider area.s, until finally they 
present the complete ]»ieture of a hemiplegia, with a!) its char¬ 
acteristics, namely, increase of the tendon rellexr's, s[>asms, ah- 
seneo of skin reflexes, Ilahinski, elouus, (de. 

'I'liMtUis OK THK i-no.N'j’Ai. i.oiJK ))rodn<*e motor aphasia if they 
lie in the l(*ft inferior fnnital eonvolnlion. In tumors of the left 


second frontal convolution one sonu'limc's sees, as a result of 
llu! distnrhanccs of tin; innervation of the mnseh.'s of the buttock, 
uncertainty in Avalking and standing, and in turning toward the 
erosst'd side. As a remote effect upon the motor region, .Taek- 
sotiiun epilepsy may occur. When the tumor lies in (he temporal 
lohe, distiirhaiiees of In'ariug, such as buzzing ami whistling, may 
occur. There may, also, be disturbances of smell and taste. 
Finally, tumors of the left first, temporal convtdution produce 
word-<loafuess, memory aj)hasia ami ])araphasia. Hero, as a dis¬ 
tant re.sull, are observed daeksonian (‘pilepsv; and fiirther, from 
the action on the. occipital lob(‘, crossed hemianopsia, hemianes¬ 
thesia, and hemiplegia. 

Tumoks ok ruK kakiktal louk give rise to little that is char¬ 
acteristic (disturbances of muscle .sciisi*, crossed hemiataxia). Iii 
fact, as a rule, they }»roduce only distant effects, by pressure 
upon the motor region (Jacksonian .s]aisnis),. or on the occipital 
(hemianopsia), etc. 

Still more uncertain is the diagnosis of tumoks of the cor¬ 
pus CALLOSUM, wbieb, according to Ziehen, have paraparesis as „ 
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only sign of any value. Apj^axia is often present in tumors of 
f ' tMa ipegion. 

Tumors of the central ganglion cliaractcrize themselves 

disturbance of the inner capsule. Therefore, they cause hemi¬ 
plegia, which gradually ari^es if more of the anterior part of 
the capsule is afTected. and heiiiianestluvsia if more of the ])osteriur 
part is affected, lleiniidioreas, h(‘inian(>stliesiie, and unilateral 
trcmor.s may result. 

When the oorvoua quadrigemina are the seat of the tumor, 
sight disturbances, hearing ilisturbances, and double-aided 
paralysis of the oyv muscles of a mu^culur character form the 
clinical j)icture. Willj the dihcase, also, come disturbances of 
equilibrium on walking and on standing. 

Tumors ok the ri,i>vN<’i li <'LRi<'itiii pnxluce paralysis of the 
oculomotor of the same sides aiul of the (‘xtreunities of the oppo¬ 
site side (hcmi|)legia allerans superior), oculomotor paralysis, 
with tremor, similar to that in jairaly.sis agilans. 

If the OKUKBKi.LL'M is the st‘at of the tumor, this can be 
•recognized, in most cases, by a few important sigjia. The moat 
characteristic is cerelKdlar ataxia. The patient sways from one 
side to the other. Frecjiauitly, also, he complains of a genuine 
dizziness, iii which objects se<‘m to be moving around him, espe- 
eiallj' upon sitting up. With this dizziness nystagmus is fre¬ 
quently combined. Vomiting is very eomnion. Jt is also an im¬ 
portant symptom that the headache is localized, es[>eeially in the 
occipital region, possible in thcj itape of th<‘ iK*ek, and that the 
choked disc, Avhich is mostly bilateral, is seldom abscuit. Along 
with this are o])isth(*tonic and tetanic contraelion of the muHcula- 
ture of the neck. As indire<*t local symptoms, the affections of the 
different cranial nerves, of the j>yramidal tract (paraparesis, 
crossed hemiparesis, intentional tremor) and akso the occurrence 
of hydroc(*phalus interna must be considered. 

Tumors of the pons sIkjw slight devtdopment of general 
symptoms, and the absence of a choked disc almost as the rule. 
The most classic symptom is the hemiplegia alterans inferior. 
There is paralysis of the extremities of one side, with paralysis 
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'of the facial, trigeminus, or abdiu^ns, of* the other side, in 
case, of course, all thwe of the above-mentioned cranial 
may be affected. Very frequently, before the paralysis, tejy 
severe attaclvs of trigeminal neuralgia occur. Further, associated 
eye-musclc [)aruly-.is of the right rectus internus on the side of 
the tiiinor iiiiiht In* mentioned; also in right-sided paralysis there 
is a aimulljuieojis distiirhance of liearing, tlirough pressure on tie 
acoustic nerve at its ])lace of origin. 

Tumoks ok the medulla may run a symptomless course, but 
wlien they j)roducc s_Mn[)toins they arc .similar to tliOhC of tumors 
of the pons, wi(h the exce])tiou lliat they injure deeper-lying 
cranial n(‘r\es, namely, the eighth and twelfth, eansing disturh- 
anecs of liearing, speech and deglutition, as well a«. paralysis of 
the extremity on the other side, singultus, dialietes insipidus, 
hreathing changes, etc. 

If the tumor is seated in the tuikd VEMTiiCLK, drowsiness 
and ehange of int<*lligenee are usually prominent. 

TirMojts OK THE UASK OK 'iiiK iJKAiN gi\o riso to fow general 
synqitoms. Aecordiug to Opjieuheim, choked dise and vomiting 
frecjiienlly fail. Pain, on pre&snre, occurs in the hones w’hich are 
in relation to the base of the brain. P»lpediug from the no‘e and 
phar\ngeal cavities also oceurh; and, above all, is to be considered 
the invfdveiiK'nt of brain nerves in a ciTtain coiiihination om*ro- 


spondiiig to their topograjihical arraiigtmcnt. 

I'uMOHS OK 'JHE HYi*oi*ii\sis ulso iirodiicc fcw general symp¬ 
toms. Here, alho, choked disc is frequently absent, and headache 
may he wry slight. On the other hand, the eye symptoms (bi¬ 
temporal hemiuuopbiu, amaurosis, eyc-miiscle jiaralysis, exoph¬ 
thalmos) and certain disturbances in development (hypoplasia of 
the genitalia, feminine habitus), as well as adipositus universalis 
and myxedematous skin, form the most striking symptoms. 

TuMo.Ra OF THE posTEKiou CRANIAL FOSSA oftcu begin with 
humming in the ears, diflieult hearing and disturbances of equi¬ 
librium. Associated with these is irritation or paralysis of t^i» 
trigeminus, with absence of the eorueal reflex (Oppenheim), In, 
relation to this, as a result of tho pressure on the surroundings 
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cerebellar ataxia, nystagmus and sight paralysis (Oppen< 
^^beim) occur. The patient complains of occipital and frontal 
4kM(dadbe and vomiting. Objectively, one very frequently finds 
Choked disc and localiwd sensibility on percussion. • 

' Anetuysm of the Brain Arteries. —Here the headache is also 
one of the general symptoms. It is gen(*raj]y described as throb¬ 
bing, and may be half-sided, as in heinicrania, diffuse, or be felt 
more in the oeei[)iit (in aiuurysni of the basilar artery). Vomit¬ 
ing, dizziness and stupor (eorri'spoiuling to tlw reduction of brain 
Space) are present, Mhile, on the contrary, choked <lihe is infre¬ 
quent. A pulsating Aossel innrtnur, In'ard o\er th<‘ .skull, is con¬ 
sidered an especially characteristic symptom. However, this is 
found in other diseases, and also in normal children. The develop¬ 
ment of the ])roce8s is often very rapid. The localization is to be 
inferred from the local s^niptonis. 

Parasites of the Brain {(^f/^tirercuf Cerebri). —Headache, 
with dizziness, is a freipienl sviMptoni; but the characteristic 
signs are localized attacks of cramps, due to the location of the 
cysticercus in a circninscrihcd area of the motor region. At¬ 
tacks of an epileptiform eliaiactir, with jisvcliic disturbances (im¬ 
becility, confusion, irritaLiJit;\), are jircsdit. '^I’lie local symp¬ 
toms differ according to the seat of the parasite, frcipiently 
there is a eonspienoiis change in tin intensitv of the clinical 
symptoms. A cysticercus tumor may be diagnosed if the possi¬ 
bility of infection has (\isii>d (association with infected individ¬ 
uals, ingestion o1 raw [oik, etc.), or li the c;v^ticcici are found in 
another portion ol the h(Hl.y. The echinococcus also produces 
tumor phenomena. Ilowi'ver, it is very selflom that one can suc¬ 
cessfully diagnose it, since, in onhr to do I In'-, an echinwoceus 
cyst must la* found sornewdicre else in tlie body. 

Hydrocephalus Intemus. —Headache, in this case, is usually 
constant. For the rest, the disease picture is similar to that of 
meningitis purultnta. with th'' exceptions that the fever is not so 
high, the headache is less severe, and frequently a jierfcct cure 
occurs, with sequelae of eye disturbances. The differentiation is 
eaaieiitt made through spinal puncture. Chronic hydrocephalus 
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progresses, in most instances, under the symptom-complea; of a 
brain tumor, or a tumor of the cerebellum. According to Oppeii- 
heim, two points* for the differential diagnosis are to be taken 
into consideration: (1) whether there exists a deficient congenital 
development (ahnorma] si/e and form of the skull); and (2) the 
occurrence of remissions or of intermissions of a month’s or of a 
year’s dnr.it ion. 

Syphilis of the Brain.—Anatomically the process consists 
either in the formation of tumor-like guinrnata or in changes of 
the vessed vails, (specially of the basilar artery. A tubercular 
basilar, gummatous nmningitis, starting in the region of the 
cliiasm, is ev(*n more frcnpicnt. lliMilache is one of the earliest 
symptoms. It may occur months or \e.irs before other signs. 
Nightly exacerbations, recurring at a ceitaiu hour, and disappear¬ 
ing at a certain time, are eharacteristic During the exacerbation 
the patient suffers coiisiih'rably by reason of the severity of the 
pains. In the intcr\als, however, the pain is hearable. It is 
mostly ftdt as a diffuse pain, .situated deep within the skull. 
Sometimes it has a circumscribed border, if the process reaches 
the eon\exity. In these eases, also, a circumscribed percussion 
sensibility may be present. Other constitutional symptoms be¬ 
long to tlie picture of cerebral lues; for instance, vomiting, dizzi¬ 
ness, attacks of nnconscioiisncss, ps^'cliic distnrb.inces, dementia, 
stupor and states of irritability occur in a paroxysmal manner, 
alternating v ifli periods of normal consciousness. In addition to 
these, there is paresis or paralysis of tlie cranial nerves, especially 
the optic, and ocnlomotor-ptosis is especially freqiK'iit. Any of the 
other cranial ncncs may be in^o]^cd in differing combinations. 
The repeated change in the intensity and the final complete dis¬ 
appearance of all the sMUjitoms arc topical. The onset of hemi¬ 
plegia, which develops in the course of one or two days without 
disturbances of eonscioiisness, is a frequent symiitoin. 

Hysteria. —The headache, froipiently felt as a dull pressure 
in the entire area of the skull, may often be localized to a cir¬ 
cumscribed place on the x^rtex, in the occiput, or in the temple. 
It is, as a rule, associated with hypcre.sthe8ia of the scalp, so that 
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.the elightoet touch or the least disturbance of tiie hair causes a 
pain ■which increafles on pressure. Bodily and mental exertion 
and emotion may also ])roduce increased irritation. The condition 
ia improved by di\ertini; occupations and during <piiit and dark¬ 
ness. It may last for boms, d.i^s or months, and do(*s not leave 
the patient e\cn during sic(*}». The remaining liysterieal symp¬ 
toms arc of so many forms that tlu'} cannot briefly be given here. 

Neurasthenia. line, also, the intensity of the headache is 
not very great. It appears mostly as pressure and constriction 
of the entire head, the f<‘eling often being slrongist in the region 
of the forehead, and not seldom in the occijnit The patient also 
complains of a conlia<*lion, as though the head were bound with 
an iron band. I'he luad.irlu' of lu iirasthimia is also produced or 
increased through gnat bodil\ (»r pH\ehic iriitafion, or by emo¬ 
tions. 

Hemicranic Headache —The real attack of 

headache ih often jireecded by sMiiptoms wliicb bear a emdain rc- 
latioiiblii}) to it. Some jiatieiits, pie\ious to the attack, feel lan¬ 
guid, exliausttil, and are without appilite, or, on the eoulrary, 
maiiifo'-t great hunger. As aura, Moihius (hsiguates ctrtain 
paresthesnis, A\hich imiA or ni.iA not ])r(<*ide the attaek, namely, 
eye s;jinj)lonis, tlxing hodu's, gliipiing, iiariowiiig ol tlu‘ tiidd of 
vision (esp(ciallx heiiiianojitie), and glisleiiiiig seoi<imata; these 
may oeenr, for iiistanei, as a light jxtiiit in om* or both e^es, which 
ia diffused or tra\(ls aeioss tin tu Id of msioh m a zig/.ig line. 
Other forms of the aura aie unilaleial pan sthesia, aphasia, eon- 
fubion, stat<*s of aiixiit^, tie. The aliaek itself consists in head¬ 
ache of the seiercst degne. (iiikimIU il oteurs after waking, 
•with slight inteusilv, and gr.idiially inenasts to an unbearable 
degree. It Lists for a few lionrs to a few <lays. Vreijuenlly it 
stops during sleej). There are jiatieiit-^ in whom migraine attacks 
are of slight se\erit\, ami in wliom light and severe paroxysms 
interchange. In the intervals, which may lust for weeks and 
months, the patient feels perfectly vvrll. The pain is mostly 
onesided, but is also doiible-sided, usually in the foridiead and 
eye region. Less frequently the occipital region is attacked. As 
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a rule, the pain ia located by the patient as deep in the 
and is of a boring or tearing character. The patient may say hsf 
feels as though his head were in a vise, as though it were bursting 
asunder, or as though it \\(‘re being b( labored with a hammer. 
The countfnane(‘ of the ])atient during the attack i.s, in mcAt 
cases, pale, although in some instance** the face and conjunctiva 
are leihhned. During tin attack, also, the ])atient is very sensi¬ 
tive to all torms of stimuli. Noises, snudls and lights increase 
the jiaiii. Nausea and vomiting sometimes are aeeompanying 
symptoms, and, in most eases, the attack coneludes with them. 

DTAONOSIS OP IfEADACflK IV DtSEASES OF THE BTtAlN AJJD 

MENINC.ES 

The eharaeter of the lieadaelie alone rarely ])ermits an accu- 
ratci diagnosis to he made. \ et each and everv one of the cranial 
lesions enumerated liave some ligatures which ])re*douiinate 
more or lesj,. Thus, in eeiehral lues, onr att< ntum is drawn to 
the night attacks. This is laie in other foiins ol hraiii disorder. 

Intensity. The inteiisit;^ of the pain vaius gieiitly in dif¬ 
ferent eases. The severest <legn*cs ot heiidaehe are most Ircnpicntly 
observed in h ptomeniiigitis, then in brain-tumors, in abscess, 
brain-s_v philis and hemierania. Tolerable, tlioiigh still severe, 
headache is toiiud in paeh;y meiiiiigitis haunoi ihagn^a interna, in 
some foims ot h(*adaeh(‘ in h;vsteria, and in aiieui;>sni of the basilar 
arter>. lUadadie due to lu urastheuia and disturhauces iu the 
eireulalion of the hi am is natiually not very severe. In the 
first-named group of ea'-es (paehvmeningitis interna hiemorrhag- 
iea) paroxysmal exacerhatioiis occur, giving rise to very con¬ 
spicuous manifestations of pain. The patient groans, whineS;! 
and either show’s dull apathy or jumps out of bed, runs about 
and presses his head, l^ain of this severity, however, is only 
temporary, and the very manner of its occurrence, as well as the 
character of the free intc’rvals, is important for the diagnosis in 
soine cases. 

It has been noted that the paroxysms qf pain in cerebral syph¬ 
ilis may he expected with great probability during the xii|||tt,^ 
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pain appaara ,at a certain hour after the patient has gone to 
usually at the same hour every niglit. In the periods be- 
► tween the paroxysms the headache is either of little intensity or 

• ’W' 

disappears entirely. 

The typical form of heniicrania ih also characterised by its 
paroxysmal occurrence. After an aura of short duration, or 
perhaps without an aura, there appears the most severe ])ain, 
compelling the patient to lie down and keep ahsolutely quiet. 
Usually sleej) put>< an end to the attack, but frequently the pain 
appears in the nioriiiiig after awaking. In this point, lheref(»re, 
the pain differs from that in lues cerel)ri. .\no1luT feature may 
be used for ti>e diagnosis of hemicrania, namely, that tlie juiuses 
between paroxysms, which may last for days, weeks, (‘ven months, 
are perfectly free of pain. During thes<* j)eriods the patient feels 
absolutely Avell. 

Paroxysmal exacerbations occur in (►ther affections; fi»r in¬ 
stance, purulent leptomeningilis, abscess, tutr)or, <‘tc. These e.xac- 
erbations, however, apjiear irri'gularly, and the j>eriods In'tween 
the paroxysms are by iu> nu'ans fre(‘ from pain. It is itu[)ortnnt 
to know that in cases of brain abscess the [)ar()x;vsinal exacerba¬ 
tions of the headache appear usually during the d(*volopiiieiit and 
growth of the pus foci; and, obviously, for this reason they are 
fre(juently connected with fe^er-ele^ations. 

Between the varieties of headaehe characteri/erl by their great 
intensity and the headaehe ^\hieh is des<*ril)e<l by the ])alient as 
hyperesthesia of the liead (pressure or liea\ine-is) there are 
scarcely any int(‘rinediate forms. I’he latter sort of h(>ada(‘he is 
seen in neurasthenia, hysteria, and disturhanees of eireulatioii in 
the brain. It is characterized in most cases by its continuous 
course; although variations in intensity may occur, they do not 
show any feature characteristic of the cfuidition. In most cases 
direct spontaneous paroxysms of pain do not occur, neither aro 
there any periods perfectly free from i)ain; yet the feeling of 
pressure in the head does not lea\e the patient, even in his sleep. 

Moderate degretxs of headache occur in pachymeningitis in- 
•prior to, or after a comatose attack, and also without any 



192 PAIN IN DISEASES OP THE NERVES, BRAIN, AND OOR& 

coma. Here, also, there are intermissions of pain of varying 
duration, whicli cease on the onset of another bleeding. The 
headache in aneurysm and the paroxysms of headache in hysteria, 
which, as a rule, occur in the parietal region, are somewhat simi¬ 
lar to those in pachymeningitis, so far as their intensity is eon’* 
cerned. 

Localization of Pain. —Localization gives hut few clews for 
diagnosis. True, tliere are diffuse headaclies, unila1er.il headaches, 
heailaehes irnolMiig only th(‘ frontal ngion, a*, nell a*. tho*ie of the 
occipital region. Finally a headache may ha\e a eireuniscribed 
area; but theie is scureel> one of IIkw locali/.atiims i\hieh might 
be l(K)kfd upon as eharaeteristie of any definite affection. Not 
infre([uently one finds all of these loe.di/ations iniohed in one 
and the same disorder This nun be the < ase in a brain tumor, 
for instance. Neiertheless, some afleetions predihvt a certain 
region of the cranium. Wc know, for instance, th.it in migraine 
headaeh(> occurs most frequently unilahntlhi. Moehius states that 
among ])atients of liis from nliom lie could oht.iiu reliable state¬ 
ments fifty seven liad almost eonst.intly unilateral headache, 
whereas twent\-five deelared that tlu'V had felt it on both sides. 
Moehius doubts the reliability of the second statement. On the 
other hand, tlu‘re are diseases in which unilateral headache is, 
comjiaratively speaking, seldom jireseiit, for instanee, in leptomen¬ 
ingitis, neurasthenia and in ilistiirbanee of the e(‘rtbral circulation. 
Frontal headache is obseried lu neurasthenia eompanitiiely fre¬ 
quently', and the unilateral headache in migraine is often most in¬ 
tensely felt in or behind the eye. Ptessiite in the paueint tegion 
is freqiKuitly met with in hysteria, is mostly' eireiiuisenbcd and 
is aeeoiiipanied by seiisitiieiu'ss on pressure. In a comparatively 
large number of diseases the painful area is sharjily eireumseribed, 
a fact often noted in jiachynieiiingitis, lu brain abscess and in 
cerebral syphilis. This eireumseribed pain is generally, also, 
associated Avith a eircumscrilx'd sensitiveness on pressure (the so- 
called sonsitiveiicss on percussion). 

The tension of the pain helps less frequently tlian its localiza¬ 
tion in making a diagnosis. Certainly even here the greatest 
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,<»Qti(3CD is necessary; for cases in wliicb a tnnior in the occipital 
r^lon causes frontal headache an* by no means rare; and it also 
happens that a tumor of the I(*ft side may f^ive rise to pain felt 
in the right half of the eranium. If, however, a pain is con¬ 
stantly felt in one place, or. \\hen g(‘nerally diffused, it originates 
from one place, no mist.ike will he made if one hwatcs the cause 
of the disease, he it a tumor <u’ an ahsees*-, in that n^gion. Pain 
in the oceipnt or neek, radiatiim into the hack, justities one in 
assuming that the focus licN below tin* tentorium. We may as¬ 
sume, W'ith great probahilit\, that a lesion exi-ts in the same 
area in which pain is present, if we Inue to deal w'llh a jiain con¬ 
stantly eonfimd to one side, «>r to the frontal ri'gion. Of course 
one should .stri(‘tl\ avoid depending upon pain, uloiu*, in forming 
eonelusions. 'I’o foiiii a diagnosis,, whieh ofti'ii iinjilies a great 
respon.sibilih>, all the other observations and eMuniiialioiis (which 
will bediseiis^d lal«*r) inii''t lie ri'^'orted to. 

Character of the Pain. — Pbe ebaiMcter of the biadaebc tells 
us very little coneerning its cause. I’ati(*nts describe various 
kinds of bead.icbe in ipiite dillennt wavs, most fretpiently as 
dull, jiressing, dr.iwing, cntimg, l.ineinating, eoiistrieting, driving 
asunder, roaring, pulsating, and throbbing. Since every form 
may occur, in verv different inl« ii'^ities, tiu're result .in excis'd-, 
iiigly largi number which aic of only vi'ry littb' value for the 
'diagnosis. If there is a kind ol headache to whieh we may 
ascribe a cliaracl(*ri‘'tie feature, it is the pnlialing and throbbing 
variety. It is found most clearfv jiionoiinced in an aneurysm of 
the cerebral ve-sids, but also in hyperemia, and sometiuus in 
cases of aW-ess. 

A knowledge of those c\t<*rnal iiilliienee-. which may cause 
an exacerbation of an alreadv existing licadaclie, or whieh are 
capable of producing licadaclie, ia irn>re important f<pr the diag» 
nosis than arc the liK*ation and the character of the jiain. It has 
been emphasized that, in those* alleetions in which the sensitive 
area is eircumseribeel, an increase of tin* headache eain he brought 
about on pressure*, with the finger, or l)\ striking with the jiereus- 
Rammer. These affeetions are pachymeningitis, brain abscess, 
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cerebral syphilis and hysteria. There are other'eas^ iiif wj^^j 
the headache jjrows considerably worse by the iner^^ 
internal brain i)res8iire, such as occurs in coughing, sne^isfe^l-; 
pressing, stooping. This is llie case in brain abscess,. bri(*h?^ 
tumor, and ])assive congestion. Somclinjcs movement PlE 
the head increases the headache, especially in meningitis and. 
migraine. 

In the latlf'i’, ac(!ording to JMoebins, movements of the eye 
have a mncli more niifavorable effect than thos<- of the whole head. 


The upright position of tlu^ body has an unfavorable influence 
upon anemic h(‘adachc, whereas horizontal j>osition increases an 
hyp(*r('mic headaehe. Headache due lu abscess, tmn<»r and hemi- 
craiiia may he increased by alcoholi.'^m. lu conclusion, it may bo 
added that menial exerfiojis and emotion.s iiro able to elicit and 
to increase licadaelie in iienrasllienia, hysteria and licinicrania, 
and the same factors may aggravate the beadaebe in case of 
tumor. 

Influence of Thefapy. — Diverting oeen])ation, eating, and 
rest inlluenee luiaiiaebe in a favorjiblo way, especially nervous and 
bystjM'ical lioadaclic. According to ^lo(‘bius, bowev(‘r, they may 
alleviate, also, less severe attacks of migraine. This latter often 
^inay be cured or alleviated, without any other ti'catincnt, by 
removal of irritants (light, noisi*, etc.). 

By the observation of these cirenmsfane(*s, it will often be^ 

* 

possible to draw, from tin* character of the lieadaclio, a conclusion 
as to its cause. A severe j)ain, for instance, ■which appears 
paroxysinally ou one side, and whieli is favorably iiiHueuced by 
rest and ends with vomiting, may bo looked upon with great prob¬ 
ability as hmnierania; nightly exacerbations point to cerebral lues, 
whereas headache that (K*cu})ies the cortex makes us think first of 
hysteria. It is not the task «)f the diagnostician, however, to 
make the diagnosis from one single symptom, but eventually he 
will utilize, in making the diagnosis, all the signs of the disease. 
In the following lines, therefore, we will discuss all those factors 
by which the individual affections of the brain and spinal cord 
may be differentiated; and for the sake of completeness thos^; 
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Bndn Abscess. —If tlu* aiuily^ls the pain has shown that 
have to dt*al with a brain alM’oss, the fnllowiii^ conditions, 
will come into considor.jtion for the ditrcrcnlial (lia}^noai>.: 

Bbaiiv Tumok.— Aiiaii\st tln\ would speak the eliolo^ (with 
the excej)tion of tr.imnaliiin, which also may cause a tumor), 
the fever, tl»e cliills, aiul the eoiup.iratively nuu’i* ru])id course 
(weeks to moutljs). A wM*ll-mark(d, choked <lisc (optic neuritis 
occurs also iu an absccs'i), }is w’ell as the Ix'tter-mai'ked phtmomena 
of pressure, in general, would indicate tumor. 

Lm'toaikmac.m IS PniM i-i \ 1 V.- 'Phis lakes a eourse even 
more rapid than ahsccs^- d{i\‘, and weeks. It shows high fever 
and acceleration of the ]>ulse (in e.C'e of absce'>."i only low gra<l(‘S 
are ohserved), h\perestlu*sia of the oigans of sense, of the skin 
and museli's, iu\ol\emeut of the erani.il uerxcs, scaphoid rc'lrac- 
tion of the abdomen, and vigiilit> of ibe innseh's; w’b(*reas optic 
neuritis, ret.ird.ilion of Ibe |)iiU(', less stupor and a negative* result 
of lumbar pujieliire, i.e., a clear puncturi Iluid, ratber speak in 
favor of a diagnosis of brain abscess. 


LKr^()&IJ-M^^.n IS Sii.'osv.- d'liis occurs eitljer as a primary 
aifection, or as an accompauAing sMiiplom of an otitis nn'diu. 
It ma^ beal spontaueousl\. In addilion to this, the greater fre¬ 
quency of a choked disc ami of dislurhams s of sight would speak 
against brain abscess. 

Otitis IMlois.- This ina,\ cause diagnostii* ditKenltiis by the 
occurrence of cerebral s\mptonjs, but can be recogni/.ed by the 
disappearance of tlio latter on reimnal of the jins. 

ExTRADUKvn Ahscess ( ht t^(‘(nifrif(' In <i Huppnralioii of the 
Ear ).—This is indicated by ibe presence of focal symp- 
toms and the alisonce of bx-al signs, i.e., the absence of 
the inflammatory sw'elling and jiainfulness in ibe region of the 
mastoid process. 

Sinus Thbombohis. —Here are found, in contradistinction to 
byii ffy abscess, pyemic fever and acceleration of the pnl'C, com- 
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plete absence of any disturbance of consciousness^ more frequent ’ 
occurrence of choked <liac, and externally a thrombosis of 
jugular vein in the week. On the other hand, focal symptoms 
speak for tlic presence of an abscess. 

, TIemorkii \ois iMo inL Mkni>oi<h. —When caused by trau¬ 
matism, th( \ proceed without any fever, and follow directly after 
the injiirv. 

l^ln.RAiM.- Against it sj»eak both (*tiology and absence of 
fcv('r. 

TuVllMAIlC Km'ROSLS, IIVSIIRIA AM) TR VHTllENIA.- 

The;v may occur as eoncoinilaiit s\mi)toms of a brain syndrome, 
or may b(* indej)eiideut allcetioiis, and on]_> simulale these. 

Hhain Svimiilis. -'rills is in(»sl]\ accompanied !)> the loss of 
})upillary r(*action to light, and c.in be s’lielv diagnosed by the 
positive result of Wassermann’b reaetion and ot antiluetic treat¬ 
ment. 

Leptomeningitis.—In the difTercntial diagnosis of leptomenin¬ 
gitis (juit(‘ a niimher of diseases eome into eoiisidi'rutioii in which 
focal 8\mj)lonis al\\a.>s decide* in favor of meningitis. 

pNElTMOMV, Tvi'llOlI) FjA I*K AM) PviMIV. —RllstV Spiltum 
and dullness ovir the lungs speak for pneumonia; gradual devel- 
oj)meiit and tlie j)Ositive result of (Jruber-Widal’s riMctioii speak 
for typhoid lever; retardation of the pulse*, stitl iioek and paraly¬ 
sis of tlie cranial nerves, as well as the intense headache, continu¬ 
ing also during the coma, speak for meningitis; frequent chills, 
skin and rectal bleeding, and joint swelling speak for pyemic 
condition. 

Hrain iirvioRRH v(t1 s, emuolus AM) iiiROAinosis, a'v well as 
ENCEPiiALi 1 is II I MORKiiAoicA ncv'cr causc fever-elevations of 
such a duration as seen in iiieningitib. 

Onus Mi<i)iA ib confused with meningitib principally because 
tbe ear trouble is followed by a bcroiis lejitomeningitis. As such 
a serous meningitis of((‘n can be iliffirintiatcd from a purulent 
one only with difficulty, a dilforcnlial diagnosis can be made in 
most cases only by the disapjiearaiice of tbe meningeal symptoms 
after the evacuation of tbe otitic focus. i 
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' In uremia, albumin and formed elements, as a rule, are 
found in the urjine. 

l!he SEROUS form of mfmn'oitis i«i, as above mentioned, diffi¬ 
cult to differentiate from the purulent form. In most cases tbo 
fevet is less. 

Delirium Tremens.— Stiff neck and the extremely severe 
headache speak against it. 

Tubeeculoi s MIM^GIlIs occui’s ill carlv childhood (2 to It 
years). It does not set in in such an abrupt manner, and shows 
frequent remissions (of lcin])cr.ilure, stiqior, etc.). 

In children the sro\i\( ii and imusjinal nis-ruBBANCEs may 
cause s,)inptonis similar to those of lc|)louu*ningitis, and may give 
rise to confusion in diaiino>,is. ]lo\\c\er, the influence of the diet 
and the action of a jmrg.itne mil snon clear the diagnosis. 

Brain Tumor.- ilisninv nuu he dilh'reiifiated by its head¬ 
ache, spasmodic attacks and henji|)legic paraUsis. C^hoked disc 
and focal symptoms will guide us here, hut it must not he* for¬ 
gotten that Ixith affections may occur togi'tlu r. The possibility 
of influencing the condition ]is\chic,illv speaks for hysteria. Tn 
case of a tnnior we fimi also, during tin acme of the jiain, ri'tarda- 
tion of the pulse and Mimiting. These are found in liysterienl 
headache, onl,> when it occurs on one side. 

Coneerning mk.rmm, whudi miaht gi\e rise to confusion by 
the severity of the headache and \f»mitiug, we must he guided by 
the history (heredity in migiaiue) aud h\ the jireseuee of choked 
disc and focal sMiijitoms in tninor ot the brain. 

Paresis often coni(*s into re\ie\v in the diagnosis of brain 
tumor. The eliiiical s>nij)toms iiia^ he veiy smiilar. A positive 
Wassermann, a positive cell count, and a jio^itivc globulin reac¬ 
tion almost certainly speak for paresis and against a brain tumor. 
In paresis choked discs are not frecpiciit. The attacks of cortical 
epilepsy occurring in both, aml^which in the external manifesta¬ 
tions are similar, U'-nally leave little permanent palsy in paresis. 

Multiple srLF.uosjs comes into consideration in affections of 
the cerebellum, of the pons, and of the corpora quadrigemina, 
which likewise produce intention tremor's, nystagmus, spastic 
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ataxia, as ’Well as paretic symptoms in the extremities". 
must he added the occurrence of atrophy of the^optic 
they arfj accompanied by brain symptoms. However, the geh^a^l 
symptoms of flit! tumor, such as sever*', continuous headache, t3ie 
• retardalion of the j)nl8c, vomiting and stupor, do not belong to the, 
clinical picture of mnlti])le sclerosis. In epilepsy, which has a 
certain similarity to tnm*»r in its paroxysmal character, the gen¬ 
eral symptoms will facilitat*? tho differential diagnosis. 

Pachymeningitis Haemorrhagica Interna. —Differential dia^ 
no.stie. ])ointH speaking against paehyinoningitis arc either the en¬ 
tire idisence. of stiff neek or the ])resenee of a slightly stiff neck, 
as well as the rare involvement of the basal cranial nerves; how¬ 
ever, both signs occur also in paebynnaiingitis, if it is located at 
the base of tho brain. 

Ceiikural iikmouuiiaue frecpiently is with ditlicnlty differen¬ 
tiated from pacliynieuingitis. 'I’lie absj'iiee of the abovc'-descrilied 
symptoms would lead to a eonsidorulion of a bemnrrbage into the 
.brain substance; and tb<3 ebango of symptoms, the choked disc 
and tb(' intereurrent appearance of convulsions to that of pachy¬ 
meningitis. 

In KMBOLi.sM and tiiromuosis elevation of temperature is 
rare in the later stages, and phenomena of brain pressure are 
absent. 

"Mioraine may also come into (piestion in the basal form of 
pachymeningitis. Inherited predisposition, as well as a rapid 
course without fever, sja'aks for migraine. 

THALAMIC PAINS AND THE THALAMIC FUNCTIONS» 

While central pains, probably due to lesions in and about the 
basal ganglia, were first suspocled by TCothnagel, it is chiefly to 
the studies of Dejerinc and Jlonssy that we are indebted for the 
clearing up of the question of pains due to lesions of this region. 

Dejerinc and his students have shown that lesions of the. 
thalamus, especially of certain of its nuclei, produce a character- 
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piotare, the thalamic B}ii<lron(e (Jcllifb), in which severe 
aj|3h<i[^^^sistQnt pains form a prominent part. 

^ ‘ These pains usually involve the side of the body on which 
^e lesion tahcb place, and aie noted for their severity, their por- 
ItUtency, and their resistance to aiialqe^-ics. 

The entire picture of the thal.miic sMidrome i& so character¬ 
istic that its somewhat at tiiit anomalous symptoms 

should lx* ^i\eri in detail. This is all the more important since 
many patients with the thalainlc syii<Iioni<* are thought to be ma¬ 
lingerers or li;sstcrical. 

The usual thalamic sMidromc begins, as a rule, Avith a mild 
apoplectiform attach. It m.iA In s(\orc, or it m<iy he so mild as 
to escape ordinaiw ohsi nation. Aftir a eertain l(*iigth of time, 
the motor weakness ot tin laih slight or sc vere hemiplegia disaj)- 
pears cntircl,>, oi to a gnahi oi hss txitnt. The patient has some 
difficulty in m.iii.igiiig his h.ind and leg, and it appCMis to he dif¬ 
ferent from the liaml 4)1 tlie will soh. Then pains an* felt on the* 
affected side. Thc\ inaA at liiNt have Ik in only iineomfortable 
sensations in the skin ol iIk sub ; tluv usnall\ take the loriii of 
acute shooting ]>aiiis, and niav Ik hi tla (iilin h.ilt of the Isidy, or 
may 1)0 limit(d to tin lace, t)) tin* iippi r t \ti( milv, oi to the lower 
limbs. The) i<irelv eioss llu ninldk liiu, altlioiigli in double 
thalamie hsioiis htitli snktit tlie hodv show paiiiliil distiihutiiins. 

The nerve tiunks) au ali-'oliili Iv ]).»mi1i‘'<‘^; 11u \ aie not swol¬ 
len, and eare'fiil seaieh for Valle iv’s or TiousHeaii’a ])oint8 is 
una\ailing. 'riieie* is nolhnig to point to a neuialgie or a iieniritic 
process. 

These pains stab and pimp and ihrol), and are complained of 
as excruciating. The oidin.iiv analgesics do not toiiedi them; enen 
morphin is unavailing, at time'-, in e*lie(*knig their severity. 

Notwithstaneling th(*se seven ])aius, it mav he* that careful 
sensory cxaniinatiem slows that the* yiatient is iinahle te> distin 
guish pain at all. This anomalems condition is fnrthe*r compli¬ 
cated by the fact that a pm "hieli eanne>t he* receignizeel as 

a pin prick, the patient being unable* to tell tlie difference between 
the head and the pednt of a pin, is ne-vcrtheless felt as a. disagree- 
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able sensation. Here, tben, is the apparent absurdity of a patii»D.t. 
who cannot tell pain, yet has a disagreeable sensation when 
pinched, still suffering excruciating pain. Not only may the 
patient be unabh* to t(‘ll a pin point from a pin head, but he 
cannot r(>cogjji/e the difference l)etv\een heat and cold, and burn¬ 
ing sensations, recogni/ed on ttu* sound side, are translated as dis¬ 
comfort only on the thahunic side, lie also loses superficial sensi¬ 
bility. Tlu‘ touch of cotton woo! is lost. Furthermore, these pa¬ 
tients ha\e lost ihfir dee]) sensjhility. The position sense is gone, 
and they fail to rect)irni/e ol)j(‘cts placed in the hand. The rough¬ 
ness of a lump of sugar may he interjireted iis a disagreeable sen¬ 
sation, hut is not recogni/(d as roughne«is. 

Morcoxer, lh<*se jiaticnts show slight nmtor incoordination 
in the hand or leg; th(*v an* ataxic, and intire or les-, choreiform 
or atheloid-lik(* inoxi'nicnts are ]>n‘scnt in the aHlicP'd side. 

In some jiaticnt-. l!u*re are residual signs of a hemiplegia; 
slight spasticity, ])erha])s; slight cliinisiuess, increased radiiis- 
])eriosteal retle\(‘s, trice])s reflexes; perhaps lost ahdouiinal reflexes 
on that same side; increased jiatcllar reflex, a elonus and exag¬ 
gerated Aehiiles jerks. A Ilahiiiski (.xtension of the great toe is 
often absent, luit may he pres(‘nt. ('haddoeh, (Jordon and Oppen- 
heim’s signs xar\ considerably. The motor sMiergistic phe¬ 
nomena, (leserihed 1)\ Jlabiiiski, (Jrasset, and Ilooxer, are all apt 
to he present. 

One feature of special moment found in thalamic lesions and 
which has been emj)liasi/ed by Head and llolmet, is an excessive 
response to affeetixe stimuli and the change in heh.ixior in states 
of emotion of the abnormal half of the luxly. Thus, in many 
cases of ])nre thalamic lesion, if a })in he lightly dragged across the 
face or trunk, fnaii the sound to the affected side, the patient 
exhibits intense discomfort xxhen it passes the middle line. He 
not only eomjilains that it hurts him more, hut the face may be¬ 
come contorted. Notxvithstanding this, he is unable to tell 
the differenei* hetxxeen the jioiiit and (lie head of tlie pin. The 
same type of ox^er-response is found to other forms of stimuli. 
Thus deep presaiirc, which cannot be measured at all, also evokes 
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t!l over*respozise; t^e same is true for extremes of heat and cold, 
in, spite of the fact that the patient is unable to distinguish be¬ 
tween them. Visceral b<‘nhihilily, scraping, roughness, vibration 
and tickling all show this o\(‘r-response in the affected side. 

Not only are painful 'stimuli (ocr-reacled to, but ple.asurahlo 
stimuli occabion a like o\n'-r(’s]nuisc>. Fnrtherinon*, in states of 
emotion, there may he diffeniit ni.nut’estatioii^ on the two sides 
of the body, just as painful and ploa'inrahle stijiinli m.iy produce 
a stronger reaction on the aihrtetl sid(* Thus some patients can¬ 
not hear music without its eau^iui* M‘Msatit)Us in the affected side, 
or even causing motor unrest, nioxeiuents of the leg with shaking. 
The choreiform mo\(nuiit'., which aie notable moU>r f(*aturea, 
under the influenee of emotional stimuli nia,> he markedly in¬ 
creased. 

From this it can r(‘adl]^ he seen that the thalaiiiie syndrome 
is a most important clinical ]>ieluic, and that its more careful 
study is bound to throw coiiside rahh lialil upon the wlioh* (pie« 
tiou, not only upon the subject of jt.iiii ja rc< jif ion, hut also upon 
emotional attitudes to all forms ot siimnli. In fact, it opens the 
way to the iikhI inqiortant ot all of the ejmshon- l.ikiii ui) in this 
book. I’liromih tln> stud^ of the lli.ikimus the ciitiic sem-iory side 
of the human organism will lx i(\e«ihd, .ind it ni.iy residily he 
seen that sensory neiirologv will lx the n<*uio]og\ ami possibly 
the psychiatry of the in‘\t di'cado. 

Thus far the study of IIk* ilialamus h.is slwiwii lliat it contains 
the terminations of all of llie vcimdary sm^euy jiatlis. In it 
sensory impulse's of c\e*ry kiml aie* r(groiip<‘d and again reslis- 
trihiiteel. This re*distrihutie»n takes plaee* not only within the 
thalamus itself, gi\iiig ns lhalamo thalamic jxitlis, hut it also goes 
to the corte’X in a fairly large* se*ries e»I tliaiamo-ceu’tical paths. 
The thalamo-lhalamic jiaths sce'iii to jiass to imjiortant e'cnters, 
constituting what Head and II<dnie*s h.i\e te*riiie*el the “essential 
organ” of the thalamus w'hich forms tin main e<*nter for certain 
fundamental elements of sensation. It is a e*e*iite‘r wdileh is com¬ 
plementary in function to the sensory cortex, and* has distinct 
though related functions. The lateral part of the thalamus con- 



202 PAIN IN DISEASES OF THE N^VES, BIIAJN; 

tains the cortico-thalamic paths through ^hieh the eortex'ih^^ 
cnees the essential center, controlling and checking its aetivi^;^ 
Analogous, in a way, is the activity of the motor cortex 
anterior horn nuclei (jf the medulla and spinal cord. 
cessive response to affective stimuli, pain as well as others,, is. 
due to a removal of this cortical control, just as an excessive • 
motor rrdh'x reaction recurs when the pyramidal tract does not , 
bring down cortical stimuli from the JiKttor area. 

The activity of the thalamic center is of special import in our 
study of pain, for it has been pointed out tliat in lateral thalamic 
lesions there is an actual overloading of sensation with feeling 
tone. 

The })ain.s and par(‘sthesia*, found in many thalamic cases, 
have been thought to arise from “irritative" lesions, but this is 
probably not so. It would s(‘em that the thalamic center is a true 
center for jH‘reej)tion of sensations, ineliuling pain, and that the 
cortex has a deffnite relationshi}) to these, so tliat it may modify 
the affective response ami naturally, thereby, the motor responses. 
The esscmtlal thalamic organ is a coutor for conscious perception 
for certain elements of sensation. Tt ri'sjionds to tliose stimuli 
which are eapahh^ of evoking ])1oasure and discomfort or con¬ 
sciousness of a change in state. Tlio fi'cling tone of the body, 
which has often been termed the somatic or visceral tone sensa¬ 
tion, is a thalamic function. 

What the interrelations between the thalamus and the eortex 
are, so far as smisation is concerned, need not detain us at this 
point. Wc have chosen to isolate, for the jiurposes of our treatise, 
that sensation known as pain, therefore a discussion of the whole 
question would be somewhat out of place. Yet, a word should 
be added as to the cortical function in sensation. 

The sensory eortex permits a concentration of attention on 
any part of the body whicb is stimulated. Such stimuli are 
passing through sensory ])ath8 to the thalamus. Many of low 
threshold value pass to the eortex or arc automatically taken care 
of by the thalamus. Those of high threshold value pass into 
the essential organ of the thalamus and into consciousness, wherie ,. 



CENTRAL NERVOUS SYSTEM 203 

about a tendency to excessive reactivity, just as the 
'anterior horn cells of the cord react excessively if uncontrolled. 
The sensory cortex gives a quick reacting mechanism to dampen 
down the affective response to tlialamic over-activity. 

This leads us to an inlcresting deduction niadc by Head and 
Holmes, in the study herein freely iiuidc use of, tliat the aim of 
human evolution is the domination i>f feeling and instinct by 
discriminative mental aeti\ities. This struggle on the highest 
plane of mental life is hec:un at the lowest afferent le\el, and tho 
issues become more sharj)ly outlined the nearer sensory impulses 
approach the field of eou'^eiousness. 

In the aceompanving table an att<‘inpt is made to simplify the 
diagnosis iK'twedi a cerebral (sensory) cortex lesion ainl one of 
the thalamus. The defining factors are obtained princij)al]y from 
the work of Head. 
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Differentiation Betti een Thalamic and Sensory Area of the Cortex Lesions—C ontinued 
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CHAPTER IX 


DISEASKS OE THE ST'INAL COBD 

Diseases within an<! about tlio spinal cord produce principally 
two different kinds of pain, namely, hack p.iins and radiating 
pains. The fiuiner are more or less eonlinuons, extending 
either along tin* entire \ertebia, or occurring in eerlain regions. 
The latter occur in the extremities and in tin* nerve trunk along 
the perijiheral jiortions of the s(nsor> nerves. It would he of 
great value in the diagiuisis of sjun.d cord dis(‘uses if the pain.s 
were at all definiteh characteristic, rntortunatidv, this is not 
the case. jM<»veov{r, there an a numlK*r of diseases of tlie spinal 
cord in which pain is usually ahsent. ller<‘ may 1 k' mentioned 
acute poliomvelilis, amvotropliic lateral sc]en)sis, jirognssiv^e mus¬ 
cular atrophies of the nucle.ir tv])e, multifile sclerosis, and various 
defect anomalies. On the other hand, alhchons of the cord or of 
the meninges, especially in the initial alaues, are ajit to result in 
pain. Pains loeaJi/e«l in the liaek arc also tound in diseases of 
other organs, and there arc* also in the hack ladiating fiaiiis which 
are not ehuraeteristie of diseases ot the c-ord or its m(*mbraiies. 

It will also he iinjiortant to e<)nsidcr Iictc those visceral dis¬ 
eases, chic‘fly of the musculature' of the back, whose pains must ho 
differentiated from those origimitiiig in the c'ord or its imnic'diate 
coverings. Not until disease of c^thc'r organs, which may give 
rise to back and radiating pains, is exelnded, can the pain be uti¬ 
lized for the diagnosis of disease of the spinal cord. One must, 
above all, he able to recognize neck, liaek and pelvic pains, the 
causes for which are outside of the central nervous system, 
'^l^here is an entire class of organs, internal and external, whidh 
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can caiiflo such pains. This class chiefly composes almost aE tha 
intenial organs of the thorax or of the abdominar cavity- For a 
consideration of the back ]iains due to visceral diseases, see page 
300. 

Jt will ]to necessary, in e\ery ease of hack pain, to exclude 
the enliie class of \isceral eotnpkiinls before one sets to work to 
indie.jte (lie ji.iin a"> oiii>ina(inn fi(»ni (h«‘ s])ina! cord or its men¬ 
inges. Abo\e all, in doiilitlnl cases a systi malic examination of 
the internal \is('(‘ra niii-t lx* umiertsiken, Jf tlusc* are found iin- 
ehani:>ed, wo inijsl re(<i IIk* jiain to di'-case of the sjiinal cord or 
its metnhraius. If, li<)we\er, in c(*nnfctn»n with hack pain one 
of (lie internal oii»an'- is fuiind to Ik* ilisi'a-^od, (ho object of the 
exaniinatjou will tin n he to aseiitain wlKlher the pains are con¬ 
nected with these* oigans or with tin ecntral lurvoua system. 

CORD CONDITIONS WHICH CAUSE PAIN ^ 

In certain eord e«indilions pani is an irnjiortant factor. We 
W’ill di.senss sonn* of llusc s(‘iia(ini: 

Lu.iaffon and Fnulnn of fin VahhnL laixatioii and frac¬ 
ture of till' \ei((hra ]m)din*e s('\ci*(» radiating p.iiiis in the arm, 
trunk or lei*, aeisndmi: to tin* »)f the injury. If it lies in the 
cerMcal xerlehra, if inn. through eonipns'^ion of the occipital 
uer\(‘s, cause fialn in tin ir .iri'a of distrihntion. J t it lies in the 
thoracic \ertehia, it will cause p.iin hy pressure upon the inter¬ 
costal ner\( s. '1 lu> run.lining symptoms dejiend upon the situation 
and riinote i llei't <d’ the lesion. In addition to the sensory’ signs 
there is paialysis below the site of the injury. The los'^ of sen¬ 
sation begins u-inilly at ahoul the saiiu* le\el, though, as a rule, 
soinev\hat low(*r than the hsioii. 

No attempt will Ik* made in this eha]iter to present a complete 
summary of the elinieid ]>ietuns »)f the various forms of spinal 
luxation or fraetiin*. Such must In* sought in sjieeial works upon 
(he subject. We can gi\e only a brief summary of the symptoms, 
laying stress upon the sensory side of the picture: 

1 Written by Pr. Alfred Neuman, Vienna. 
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The most classical pictures are produced by cervical, dorsal, 
latabosacral and cauda equina lesions. 

The most frequent cause for the first t\pe is direct injury, 
diving, falls, falling of h<a\\ a\( urlits Kitlui dislocation oi frac 
ture may occni Oin finds ioiw.ird disjdiuM uit nt of the head, 
there are usnalh nnosis of the piqnls. guatisf on the side most 
injured, iinilowing of tin piljxl)! il tis^iiM, utiaitntn of the e>e- 
balls—whuh e^e signs .ik ilm to iinohdin ni of sMiipathetie een- 
ters in tin tiist doisal itgion nt tin ronl (ihpiiin, Kluinpke) 
There ma> lx no ])ain, hut tlx u m iisuilU .iiusllnsia and anal 
gosia IkIow the hid of tin hsiun ] Ik nnisdis affidid indieate 
the le\el of tin h snm m tlu foid 

Moifnnnt of tin In id oi ntdv ln\\(\n is ipt to (K.ili sli.iip 
radiating [lains at about tlu h\d ol tin in)ni\ L<xal pain on 
pressure is pi< s( iil 

Dorsal nijiiiies (jns( suiiilai pntnus lowd dimii Tin \ ii< 
usually \ei\ sdeie 

Lnnibosaeial and eainlil h'•nnis ifh<l tin iiioidiidils of the 
legs and the fiitntioiis of tin Id iddd t<<tuiu iiid s( mmI oimiiis 
Lesions hd( aie ajit to Ksnli m niinh puii ^sp((I.lll^ m iii)iir) 
to thi <an<la e(|nina In isnlilul und hsiuiis, pain is i[d to he 
inissing, hut iniaudal iii\«)l\( un iil <syK(i,jll\ lat< i iii the disease, 
pain IS fit<punt and \d\ otUii s( \ ( n 

A stud> of lilt ainsllusii uid tin niusdcs iniohed is neies 
sarj to locate tin ])Uds( site nf tin injiid 

Meningeal Apoplexy likiwist m s])nMl eoid hemorrhage', 
as the result of i tiiiiini pxnisixdir 'J In v in i\ lx \(ivfle\ere, 
are loeah/eel m tin Im( k and an liiiiile»l i iflni to a pait of the 
same (pehis, inteisi ijnilii Kgion, or tlx inik), or s])read oici the 
entire veitehral eolniiin Pmssuk on tin v< itdna e iiisc's » slighter 
increase of jiain than does motion eon-i fpieiith, the \< rtehral led- 
umn IS hedd in a stiff position In like inannei radiating pains 
occur in the iipixi oi lo\\»*i estidiiilns, aeeonlingto the location 
of the lesion. The rdiiainirig s\nri])toms of the disease pre*sent 
themselves m cramps, tremors, and contractures m the arras and 
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Hematomyelia.— Sndrlen hemorrhage, oeeurriug 
spinal eonl, in the irrajoritv of cases causes pain. Some homatO^^ 
nj,v(lias run a painh's-, course. The location of the pain eoil^ 
sponds to lh(* level of (he ailecUd area, and ap])eara either as back^. 
shouhh r, p< 1\ ic or h g pain. Stiftiu ss of the vertebra and pressure 
s(‘nsihilit_v ol the same ar«'i>ifsenl in involvemnit of the meninges. 
The jititunl prc'.dits ,i siiddin interruption in the conduction 
jiaths. Tli(‘ !’(imiinini; -ivniptonis, piodiiced tlirouali the position 
and (he &{)readini» out of th(‘ area, aie distiiihaiices of scii'^ibility, 
bladder and recfal paralysis, a(rf»phies, paituiiiation of the arm, 
or half-sichd pai.ilvscs, itc. 

Caries of the Vertebral Canal. —In this disease paiu plajs an 
iinpoitaiit part. It app<4iis verv f>lt<u ,is local p.nii, increased on 
motion, .iiid lunilcd to tin* discMscd \trlclua The result is that 
the patient aiuiid>) against exeieise involving tin* dixtiised part, 
and holds it in a sliil po>.ilic)ii. Ifc' also avoids displ.iecnueut of 
the diseased vcricdn.i. With (he loc*aI jmiii, r.idiating ]iain ap- 
jMMrs, (.tiller or late r, and h.is diticreiit loeali/.ilmns, aeeordiiig to 
the verleln.e luvcdved. In cIimm^c ol the highest cervical vertebra 
the pain r.idi.Uc'', Ilircnigh tin cK'cipil.iI luivcs, (o the head (iieu- 
r.ilgia) It (he eeivie.il coicl enl.irgeimml is dani.igcd hy hone dis¬ 
ease*, (he p.iMi i.idi.i((s into the anus. In eoinprcs^ion ot (he dorsal 
cord girdle* oi intc leost.il p.iin etcenis; and, liii.illv, (h(*re is lau- 
einatiiig pain in the iinihs m afl(*elions of (he* lower enlargement 
of the c*opd. The piessnK> s(n^ilnlif\ of (he spinoiis proee*s‘.es of 
the (lisease'd vertebra* is espeeiallv eliaracte i i>tie. It is very pro- 
]iouiu*e*d, .uid w propoitioii.il to the* anioiint eif ])ressnre used. 
t)n the e'ontr.irv, in ne*nr.isihc nia .md in h_vsle*ria (diseases in 
which pre*ssnre se'ii'^ihilitv of tlie v<*rte'l)ral e'olninn observ'ed), 
there is gre'ater wiisitive'iic'ss to a halit touch of the* skin, on the 
cle'vutioii (*f .1 fold, than to a btrcnig pressure*. In hvsteria, pres¬ 
sure pain i» ofte-ii greater lateral to the spinal iireiccss than it is 
ov’cr it, and i*' iiitliieime'd hv suggest ion. As ediaraoteristic of 
caries, the readines-, with vvlueh the* skin Iving ove*r the diseased 
vertebra* re.^ponds to pain, to electrical ,'ind tlu'rmal irritation is 
especially pronounced. The other most important symptoms axe. 
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’1^ acute kyphosis, through collapse of the tiiseased vertebrsD, the 

^ f 

^ tdf^Beeudiug abscess (on the posterior pharyngeal wall, along the 
peoaa muscle, or into the nigiiiiiul fossa or on the back), and the 
symptoms referred to the sjiiuaJ eor«l or the s])inal roots. 

Tumors of the Spinal Cord and Vertebrae.— For tlx' diagnosis 
of these conditions, local ji.iinfnlness of 11 m‘ \ert(‘bral coluiim 
and radiating pain nni''t be dillerenliated. 1’lie foriiKu* corre¬ 
sponds to the location ot tin tunioi, and is increast'd, especially 
Upon bending forwaid imd in sli.iking tlu be.nl. This symptom, 
however, is not al\\a\s pic'-dit It is possible fbal an 
inequality (\ists bet\\icn tin shong, sponluneons pain and 
the lighter pressure s( n>'il<ih(\ Accoiding to I’t'tren, only a 
diffuse paintiilness of the \<itel)ial column can be a s.Miiptom of 
cord tumoi’. 

Alore freipnnt ami more cl(.irl\ jiroiioiineid an‘ the neuralgic 
pains which aiise irom jn'i^suK on tlu p<istenor loots. As u rule, 
they an* described as intermittdit or nmittcnt, .iiid may be 
present, aceording to the location ol the Ininoi, in diHerent parts 
of the bod\. If the tnmoi is ])!(>.( nt at the eerxieal enlargtment, 
it causes radiating p.iiiis in the .luas «ojr< spondinu to the thoraeic 
vertebial colnmii, girdle j>ains aioinnl the thorax, and shooting 
pains in tin* legirtn ot tin stoniaili oi hl.nldt r. Winn the tnmor is 
located still lower, seiatu* pains, du oni oi both ‘'Hles, are often 
the first sNm]>t«tms ol tin not \(t app.iu nt dis(>}is»‘ 

In addition to Illinois iinoixina tin (oid its<|f, as eaiises of 
pain, one should also be.ii in niiinl tlcM* alleetions ot the vertebra) 
which either tluinst 1\( s » m lo.n li upon the eord, or wliieli jiroiluee 
such changes in tin Iwnus that l!i(\ iii.iki picssiire upon, ()r cause 
invoheiiient of the e<trd. TIk most imjiortaiit of the bony dis-* 
orders of the xerti'br.c is tiibeK iilo-is. IIer< there is found 
localized teiidernes- (*\ii tin 'Spinal veitibr.e, usually sharply lim¬ 
ited to one or two segnn nls. The general meningeal pain develops 
later, wdiereas the more severe pn-'-nii* jiain originating from the 
pressure on the root" aecompaui(*s the si tiling of the vertebra*, i. o., 
more t>r less sjnehronous with the kyphosis. Tn caries, also there 
is »©■ Wasserraaim, in the fluid the number of cells is rarely lugb, 
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the globulin eoiilent nil. (Sec Caries of the Vertebral Coluitia 
above.) 

(Jiiniinatous nmsscs ac*t like tuniOTb at times, and cannot be dif* 
ferentiat{*(l el iniea 11 y. 

Acute Spinal Meningitis. --If u spinal meningitis is added to 
a cerebral nu niiinjlis llie ‘ivuiplonis of the spinal trouble arc the 
more ]ijomincnt. lutcu'c* pain i^ frecpiently observed. There is 
also a local paintulness of the spinal coluum, especially pro^ 
nouiic(*(l in lb<‘ lumbar region. Tbe pains are increased by pres- 
fcun* and shaking (coiigliiug, sn(*e/ina), but especially by active 
and ])assi\e motion. In tbe sanu' manner the simultaneously oc¬ 
curring pains radiating into th(‘ arms and legs are increased. For 
this reason the patu'ut holds the \ertebral column in a rigid posi¬ 
tion. 

Pachymeningitis Spinalis Hypertrophica.~Tn this disease we 
find jiains in the iieek, lu the occijntal region l>(t^\een the shoul¬ 
ders, and along the spinal eolumn; the ]>oint of loeali/ation de- 
pmiding ujxui the location of the diseaseil areas. In addition to 
the local hvmploms radiating pains in the e\tn*mities and in the 
trunk occur, lu the eer\ie.il ^ariety the iieuralijic pains corre¬ 
spond to llie course of th(‘ ulnar and median ner\(*s. 

Myelitis.— Pain, which is not flu* mo»t important s\mptom in 
thi.s disease, is found e-peeiallv in the heginning stage, or as a pro¬ 
drome. Ill the chronic stages ])aiii is not a eoii'-lant sign. Back 
pains, ^arylllg according to tho locution of the diseased areas, 
girdle pains, corresponding to the upper boundary of the disturb¬ 
ances of si'iisihililV, or laiieinatiiig pains in the extremity, gener¬ 
ally not of great iu1eiisil\, are present. Pressure sensibility, as 
well as ])ereus''i()ii sensibility, is almost never found. 

Poliomyelitis of Children. —In the iirodromal stages of the 
disease pains are jirt^sent in addition t(» fever, convulsions and 
vomiting. These jiains are apt to be \er> diffuse, but arc especially 
severe about tli(‘ neck and occiput, often being more suggestive of 
a cerebrospinal meningitis than a polionnelitis. Diffuse pains of 
the extremities and marked hyperesthesia, resembling these signs 
in influenza, are extremely frequent, especially in some epi- 
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dq^iea. A poliomyelitis may run a course indistinguishable from 
a polyneuritis, save that in the latter bony sensibility is apt to be 
‘ involved. It is rarely implicated in poliomyelitis. Associated 
with poliomyelitis is pa^al,^sis, A\hich gent‘rally occurs suddenly 
in the course of the night, in from t>^o to seven days, and affects 
either one or more extremities, ajeiierally one or both limbs. The 
paralysis is flaccid, and the ''km and tendon reflexes are absent. 
After a short time atroph;\ of the muscle and reaction of degen¬ 
eration are demonstrable. Then the affected limbs feid cold and 
are livid in color. Atrophy and secondary contractures ensue in 
many cases. 

Syphilis of the meninges and of the cord causes jiains in dif¬ 
ferent parts of the vertebral column, nhich arc increased tliroiigh 
movement and j)res8ure, are of great se\erity, with nightly exacer¬ 
bations, and are combined wuth radiating pains in the extremities 
and the trunk (girdle jiain). Thrtuu>h eomjiression of the ante¬ 
rior roots there also occur atrophic paral^s(‘s of the extremities 
and of the abdominal muscles. The ]iarticipation of the spinal 
cord can be seen through an interruption (very incomplete) 
of the conduction. S])astie paialvsis ni oik' or both extremities 
is also of freiiuent oeeurrence. Ilalunski’s and Opiienlieim’s signs 

a 

are then present, as w'cll as di'iturhances of sinsihility in the rec¬ 
tum and bladder. The frrspient change of the disease picture is 
characteristic. Paralvsis maybe jin-ent one day and then disap¬ 
pear, and it inii} frr(|nenil\ be observed that parahsis and per¬ 
fect motion follow one anotlier in’the bame ugion. 

Multiple Sclerosis. -The jiains are similar to those found in 
tabes, but are inueli less freiiiunt. Some pain is observed along 
the spinal column. The remaining bMiijitonis are familiar, 
namely, spastic paretic svnjptouis in tlie extremities, intention 
*tremor, scanning speech, nvstagmus, jiiissing disturbances of sight, 
with paleness of the jiapilla, luadaehe, tli/ziness, and mental signs. 
In the later ««tagcs, marked by intense eontraeturcs, pain is often 
very intense. It is due to the contractures ami may also appear 
egrly in the disease as short stabs, oeeurring at the time of a con- 
traoture cramp of the extremities, principally the lower. 
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Syringomyelia. —The pain«i whifb arc most often observed 
this disease are similar in character to the lancinating, pains 
tah(‘8 dors.ilis. They are often ver> severe, and radiate into tibd 
limbs (sometimes into all four) and around the trunk. The - 

synijifoni'' (oncern the de\< lopment of atrojihic paralysis, princi¬ 
pally, at first, in the ujiper cMrenutus, beginning in the small 
niiisdis ol the hand. I'ln sensory svndrome consists in a retention 
of epicrilic touch stnsi])ll^t^, Imt a loss of pain and temperature 
sensilnlity. Vasomotor and tiophic disturlKiiiees are frequent 
from in\oKmnent of ju’otopathic condiietion fibers. 

Tabes Dorsalis. Tin pain'. m talx's ilorsalis are localized 
soinetitiK’s on the siirf.ici of the IkxU, souk times in the hollow vis* 
ceral organs, 'riie foinui .ippe.ir as l.inein.iting p.iinsj in the ex¬ 
tremities, or as nirdlc p.iins .nound tlie tnn k, 'I'lie-ie pains form 
one of tin* fiist s_\nij)tnms, and ultin .ippear man^ >eais jirevious 
to other sMiiptonis of the distase. Th<,\ come on ahiuptly, while 
the ])atieiit is in the best of liealtli, and soon reach a great in¬ 
tensify. Tlicy arc situated, as a rule, less frecjuently in the upper 
than in the lower extremities. In the former ease, they are 
usualh not so s<>\ere In the legs they iiiav reach their greatest 
intensity. The pain snff(r(‘d h\ different patients, however, varies 
in intensit\. Ji is seldom fi'lt in the skin, hut, instead, usually 
deep ill tin mus( h s or in the hones. The attaek itself may last 
for a few seconds at first, then, l.ifi'r in tlic disease, a few minutes, 
then, in the final staaes, ina\ jx'rsi'^t for hour*.. The incidence of 
tho attacks seems to at hast jiiUtly d(*peiid iqion outside factors, 
as w’eatlier, won>, wiin*, and women. The girdle sensations indi¬ 
cate only different locali/ations ot tho lesion. They appear as 
jiri'ssnre, tightness on the breast, as though the patient were 
hound by an iron hand, or as pressure sensation of the stomach 
or bladder. Pains in the maxilla, teeth, or ear may occur in* 
tabes, in fact, in the distribution area of any sensory nerve. The 
pains ^hieh arise in talx's in the internal organs (stomach, blad¬ 
der, intestines) oeeiir paroxysmalh, and are often of extreme 
severity, when they arc termed tabetic crises. Such crises,are not 
infrequently very early. The best known are the stomach cri^i^ 
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in perfect health suddonl)' has ejccrueiating pains in the 
atomach, usually aceoinpnniod by unoontrollable vomiting. Ka- 
yjdi^ttons into the shoulderb opcur. Some patients hcroani, sigh, and 
toa$ in bed, while otheis roiuuin perfectly tpiiet. 'J'his c<mdition 
lasts a few hours, or dins, ran 1^ huiger. Then the picture 
changes. The paim and vountiu^ dnap]U'ar, and the patient is 
able to cat everMluug uilhoiit distress, tlu' same as though he were 
in perfect health. These iut(i\als ol Ireedoiu last for ihtrerent 
periods, soiueliiues mouths or _\e.irs 'I’lieu (»ther <*n>es oeeur. In 
the intefetiius the eiihOs arise as e()li(k;> jiams absoeiated wdth 
diarrhea; kidney crises, with jianis similar to those of renal eolie, 
also occur; hladih r eris(s, unlir eiisi's, niul clitoris eiisis, eorre- 
Sppnding to p.iiiis iu th(s( mii.ms, » ve ciises, siuhleu jiauis arising 
in theoAOs, joined with iimIik ss^ laiu iii.itioii and couliaelion of the 
lids; laryngeal ensrs, biie(/iug ei is<>s, etc., aKo oeeur. 

The assoeiaftd sxmptotus an* so uuim*rous that only the 
most import.iiit (mu Ih^ uumliomd, uaim i\ : 

( 1 ) Distiii’b.inees of s(*iisihilit\, .iitd, lu addition to the pain, 
paresthesias, esjieeiiilh lu the ivtiimilu’s, p.ir.il_\sis of sciisihility 
of the skin, ol tlie museJes, ami of tin |oiiits. 

( 2 ) I)isturb.iii(is of the iiiliMs with aliseiiei* of the ])at(‘llar 
reflex or of the tendon aihilhs i(‘fh\, the ti mhm n Ilexes of the 
upper cxtiemitiis, and of the jmjul rdh'xes (.Vrpxll Roherlsiui). 

(Jl) Ataxia ol till ixtiimitus, shown h\ tin tiuger-iiose test, 
finger-finger t«st, kiiieheel test and hy iJomhiig’s test. 

(4) IMadder and n*elniii dlstnihanees, es])eeiHlly inconti¬ 
nence. 

(ti) Trojdiic dislnrhanccs leading to sjiontanions fracture, 
atrophies of tlio joints, arthropathies, tailing out of the teeth, and 
perforating ulcer. 

(G) Eye svinptoms, which are often temjiorurN, jdosis, oph- 
thalmoplegios, ojitic luTM* atropliN. 

Nenrasthenia. i*am m the hack of the head is a freiinent 
complaint of many iieiirust hen ics. Tt ia localized to a cirenm- 
acribed part of the vertebral column, or sjireads out over the 

Ik 

i^tjlye circumference. One finds pressure sensibility in u l(‘!98er 
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or greater part of the spinal column corresponding to the locA- 
tion of Uicso pains. It is charaderistic that strong pressure is 
often felt to hr less palu/ul than light pressure. The pains are not 
as seven* as they are ()(‘ieril>c(l, as may he seen by the ease with 
whieh the [>atient’s attention is di'^traeted from the pain, liadiat* 
ing pain‘' in the trunk and in the ext remit its are al^o frequently 
de'-'Ciihed. In rc'^ard to the other '^,\mptoms of inurahthenia; they 
are so numerous tiiat the mere ennnnu'ation would be too exten¬ 
sive. I’hey ina_> he tonnd in le\<'l»ooks of neurology. 

Hysteria. 'J'lu' pains of h;s>'teria are similar to those of neu¬ 
rasthenia. IV<*ssure sensil)ilit\ in tlie h.iek, over one or more 
spinous proeesst's, a*, well as the other jieenli.irities of neuras¬ 
thenia, are present in h_\*-terie4il liack p.iin. , 

Traumatic Neuroses. If the tianma ^trikes the spinal col- 
iiinn direetiv or indirietU, pain whieh iiinders the patunt from 
making ai'tive mo\em<‘nfs m.iv oeenr in the involved area. 

General Summary. It is <-ven f.ir more diilieiilt to draw diag- 
iiostie eonelnsion-< from tlie e!iaraet(*r of spinal ]»ain-' than it was 
from head.iehe pains. 'I'ln v h.ive lilth* of eharimterislic pccu- 
liariti(‘s. q'lie nightlv e\a<‘erhation of liii>tie pains, as a single 
exception, is ulmost the only one pointing diri^etlv to an etiological 
factor. In spinal cord alh'etioiis, local pain, local pressure sensi- 
bililv, and radiating pains are sini>l,\ or in (‘omhination diagnostic 
erift na of value. They ma\ oeenr sojuirati'lv, but are usually 
found together. Diagnoslie eonelnsions can rarely be drawn from 
the s(‘\(rit\ of the pains alone. 'I'he highest degree of radiating 
pain is found in canes and tumors pressing upon the spinal cord, 
as well as in meimim'al .ipople\\, meningitis, and meningomyelitis. 
The sevc'rilv of tin* pain depmids more upon the evtent and the 
degree of the process than on its nature, sti that the intensity of 
the pain, in the dis<‘ases described, nun he greater or less, accord¬ 
ing to the siag<' of the disease. It should lx* observed that pains in 
the back, along the entire spinal eor<i or a greater jiart of it, in 
neurasthenia are almost alvvavs of a minimum intensity, though 
they are described by the patient a!i lieing very severe. Obaervn- 
tioii of the }>atientN however, shows that they are beambto paituu 



COIB) OOKBITIONS WSKJH OAUSB PAIN 217 

' ' . ' ' ii 

... ■ ' ' _ 

<ia«es of kicalized spinal affections the pains are not spread 

(^i^Tor the entire vertebral column, but affect only circumscribed 
of one or a few vortebraj. A pain limited to a circumscribed 
area frequently is valuable for a diagnosis; not so niu<!b for the 
recognition of the trouble itself, as for the delerrninatioii of its 
location. The sudden darting pains of tabes arc almost paihoguo- 
mouio, as are also the crises pains. 



CIIArTER X 


PAIN IN THE TISSUES 

MUSCULAR TISSUES 

arc mihjccl to jiaiti and sc(‘m especially to be affected 
in llic iiciiN iiilcclioiH (liMasos, or in those cimilitions which go by 
th<‘ iMlhcr lo<H(‘ ti im “c<d(is.'’ 'I'lic majority of tliise diseuses are 
(Inc l(» hactcnal inv.ision, vMth the piodnction of toxins, and it is 
fhes(‘ toxins whudi sconi to hii\(‘ a silccfuc action on the sensory 
ucr\c rcc< ptors di'.tnhiitcd in tlie nnischs. 

hor a loni:: it \\as not definitely known that sensory nerve 

receptors existi'd in nmscniar tis>,m>. Sherrinaton, howeycr, dem¬ 
onstrated t]i« 1 xisKMiee (d such »»ri»aiH, and Jli'iid, by hi*! thorough 
l(‘chiii(jU(‘, showed th.it the oiiiiin ot deep smisihility was undoubt¬ 
edly nnisouhir and f»‘ndinou-.. As \ct. though we know that they 
exist, the sensory ( ml ornaiis m the iniisele tissue ha\e not. been 
delinit(‘ly isolated. In sonic ca.ses these end organs, or sensory 
ner\e fihnneiiis, heeoim hy per^ciisitiye. The liyperscnsitivenesa 
may lu* ctuitiiud to tlu* niiis<d( s alone, the oyerl;sing skin being 
uuinyolyed or both the skin and muscle inav 1 k‘ involved. Tender- 
nes.s of the muscles may U* (dicitid hy grasping them bidwTen the 
fingers, or In making pressure on them. At the same time pinch¬ 
ing the skin may giye no reaetion, for the rt-ason that the deep sen¬ 
sory sysliun may alone ht atlected, the skin systems not being im- 
plieat(‘d. 

• 

In a (suisideiation of tin* puin-produeing diseases of the 
iniiseles It is lu'tiir to diyuh* them into the voluntary and invol¬ 
untary, for what would ]n*odnee a painful reaetion in the voltiA- 
tajy often ha.s absvdutely no effect in involuntary muacle; for 
218 
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inflamnmtion in voluntary muscla ^ves rise to very 
tigssteti^ |Miinf while in involuntary muscle it niay not produce the 
'feast sign of its presence. In either ease the stimuli whieli react 
to eause pain are the same, hut thom in the \olimtary muscles 
aet upon sonsorv termini wiiuh ait ateiHtomed tti u*.pond to 
inflammatory iriitatni stimuli 1 a ])ain, Awhile in the iinoliintary 
muscle the sen‘.or> termini lune h i<l no siuh tiainiiiji, ami react 
only in respon'^e to an (ntinlv difftnnt "c I of stimuli In the 
voluntary inustdts tin ])ani sMidioim iii<i> lx piothit'ttl in a 
flaccid muscle by the attmn of hattciial ti»Mns «mi u smsoiy nerve 
terminal, whilt in the intistnu it ism((s«.ii\ (hat 1») tlu Imctenal 
invasion a contiaction td the mn^dt tilxis ilst> lx atldt'd liofore 
pam IS prothicctl 

A condition in which all it*luntar> moitnunts ha\c Ix'in asso¬ 
ciated with gnat ]>ain has htfn dtsenhtd hi M((^irtliv {'Osier’s 
System, VI, .*>(>0) Ho Ifinis it Akmesm ra 


VOLUNTARY MUSCLBS 

The diseases (»f volnnlari niiisi It ninsinir |Hin ire iintisitis, 
acute pol\m>ositis, nnositis fihrosa, m\ositis o'-sifu ms iml niy- 
algia. 

Myositis.—When inflammation of a innsfU fm\osiiis) tKours, 
the pain is found iii definite areas cttrirsjxmding tt> lie imisciilar 
distribution Tlie pain nia\ Ix' so stvrn, ind tMiv neAfiuent 
so pro\o<‘ativ( of pain, tliat tlu [latirnt is iiiiahlr tt> irittvi, and 
lies in lied like om parah/td Difhirnt prfiiips td iniis<|(x may 
become imohed snccessivtU The in\o)\td nms«l(s, as a rule, 
are greath swolhn The pains an dfstnhnl as druMiig, tear¬ 
ing, or boring (Steiner) In oilur cases, im dr finite infliinima- 
tory state can he defined, hut nr\ere pain is prrulticfd rm move¬ 
ment of a certain group r>f niiisclrs Tins i-, very eonimon in < 
women of feeble muscular develojnnent, and is “felt at the attach¬ 
ments of the abdominal Tniiscles to the ribs, or along the attach¬ 
ments of the erectors of the spine These, in reality, are «tretching 
paittt^ and are due to an abnormal pull upon the tendinous stiuo- 
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tures from deficient muscular support” (Thompson, 86), 
these cases the skin may l)e very hypersensitive over the insertion* 
of the involved niu.seles (^loullin, 226 ). In other eases pain is 
pn*sent in the skin over the entire extent of the involved muscle. 
This Mriiild seiin to lend credence to that part of Hilton’s faw 
which state*, that "kin o\er iinohul imisele" is teinler in disorders 
of these iniischs, because Ixjth ha\e the sann* ner\e supply. This 
cannctt al\va\s be tine, ho\\e^er, because, as already explained, 
while the innsele ami oxirhiiift *kin nii^ilit originally have been 
suppli<‘d b^ the same nerve or mrves, vrt, (oving to dcv'clopment 
and coiisi (jiu lit ehange in the ulativi^ position of both the skin and 
its iindi riving iniisele, it fucjnentlv hapjiens that the skin is dis- 
pl.in d to ,1 eoii^nh lahh' distanee avvav from its ctiiginal position 
over its nervi related innsele. 

Of the ae-nto forms of invositis the snjipnrative variety soon 
leinls rise If to riadv eliagrinsm, not from the pain, vvhieh at first 
reseinhles that of a generali/ed nciiraliiia, or is of a rheumatic 
type, l)iit fioni the lajinl loeali/ation in the involved muscle of 
♦ he eliar.ielerishe femh i indnr.itive swellings, hard and hoard-like 
ill chaiaet(‘r. Mus<*n!,ir eontr.u Inn s ai<* the rule. Stdtening and 
flueluation s«k>h deteimine the true natiiie of the pain. Suppura¬ 
tive invosilis ina;y hi multiple or isolated. 

Acute Polymyositis. The tonii ot nivo^itis which has just 
been disciissfd is Jargilv a local atlair alleeting one iiiusele or a 
hinall group of eloselv Klnled innseles. In jiersoiis of early or 
middle life theie exists, hovvevm*, a lorni of acute generalized in- 
fiainmatiou of the innscles--a polvuivositis—m which pain is a 
prominent hVinptom. 

This disorder, freipientlv a complication of other infectious 
disease, aKo of generalized toxemic states, usually begins with 
acute eoiistitutioiial sMiiptouis, malaise, headache, nausea, vomit¬ 
ing. Dragging pains then occur, with freipient cramp^ in the 
entire musculature. At first the sore spots are fairly well local¬ 
ized, temhr to pri'ssuri and to ])assi\o motion. Then a period of 
iiifliuuuialorv edema makes its presence manifest by swelling and 
hardness of the parts. These swellings may at times give the 
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Wixii^^' a somewhat grotesque appearance. The skin is tense, 
reddened, and may show exanthemata, erythema, urticaria, 
j^^Wdcles. The electrical excitability diminishes, and atrophy 
tii^es place after the hypertrophy has disappcaretl. The epicritic 
sensibility is unimpaired. Careful search shouhl always Ikj made 
of the blood })icture, as certain forms of polymyositis are associated 
with eosinoplulia, which not iiifiv«|ucntly has as its underlying 
cause a localized or generalized trichinosis. Otlujr parasites are 
described. 

Myositis Hsemorrhagica. In myositis hicinorrhugica pain is 
the first symptom. It is usually sharply circiim.scrilw‘d to a sywt 
in the muscle wlu*re a small nodular, })ulpabl(‘ tumor usually de¬ 
velops. Edema .soon sets in and hemorrhagic arenas arc observed, 
which soon show the familiar yellow-green iliscoloratioii. 

Ilfyositis Fibrosa. — Myositis fibrosa often shows itself in sharp 
pains in the muscles, the lower extremities usually being first im¬ 
plicated. The disorder a<lvanees slowly, going frotn one rriiKsele 
to another, and the patient, after several months or years, is un¬ 
able to move about because of the paiti and rigidity. (\)ntraeturo8 
occur, but sensory disturbances are rare. Palpation is nsually 
painless in this ])artieular varit'ty, and inueli weight is laid by 
Lorenz upon this featun* in diagnosis. Tin; muscles get harder, 
buj; the spontaneous [>ains beeoine less prononneecl. 


Myositis Ossificans. - In myositis ohsifieans the pain often 
masks the ease as one of ‘*rheiniiatism.‘’ Ju soiru' pain is lacking 
in the early stages. The usual signs of myositis are present in 
most cases, with radiating })ains. Following an attack, the pain 
subsides, l»ut the muscles remain hard and indurated. Other 
attacks come and go, the indurations Ixwoming harder and harder, 
until l)ony ntasses are evident. The disorder is ffuind most fre¬ 
quently in the rnusclos of the hack and neek, the face and upper 
extremities less frequently, while; the muscles of the lower ex¬ 
tremities are rarely involved. The gradual rigidities that develop 
with the deformities are very striking. 

Myalgia .—Torticollis and lumbago are tlie most classical of 
^myalgias, although any muscle of the* body may show this 
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peculiar diaturbancKs. Myalgias are very frequent, yet, 
standing, the cause is very obscure. Exposure to cold and tNkW' 
iuati'>in are among the ino-it frequent etiological factors. 

The jaiiii is nsu.illv sharp, especially uhen the ]mrta are mOVed 
and the muscles iVtrced io functionate, actixely or passively. Itl 
torticollis, in which the stcrnocleidoinastonl is atfeeted, the pa¬ 
tient holds till lusid to out* bide, and the jiain is very 
severe and is iisu.illy unilateral. In himhaifo the pain is 
in the hack. Tla* onset is nsuall,> sudden, often following ff 
imiscular strain; (•\er\ inoxtuniuit hecoincs extremely painful, and 
the position adopted hy tiu' patient is very charaeteristic. He 
walks with a stiff, short tread. Lnmhano may Im* confused with 
bpinal arthritis, with sacituliac disease, w’ith malignant spinal 
growths, or ev(*n tnln'i'ciilosis of tlie .spine. Ollier muscleb (pleu- 
rod.>ni.i, bCU[mlod;\nia, dois(Kl>nia) afford other special pains and 
spi'ciiil postures. 

The mns(*les art fdttui somewhat painful to jiressiire, and occa- 
sioffalh the^ are indurated; at tunes the induration is soft, again 
it Is haul, ('onnti riint.itioii ainl massage often relie\e the con¬ 
dition \ery rapidiv. 


INVOIiUNTARY MUSCLES 

Colics. -Thus far only >oluntary mn.scles have been consid¬ 
ered. Iiu oliiiitarv nuiseh s, also, are the site of ])aiu sensation, 
(‘spe(•iall^ those whudi an* present in llu* ludlow viscera. Here 
the pain is associated with eontraetnres or spasiU'^. These con- 
tjaetious or .spasms, whin fh(\\ occur in the intestinal, genito- 
nrinarv, or hiliarv tracts, are called eolic. The pain in colic is 
constant, as a rule, hut ma\ ha\(‘ periods of greati*r or less in- 
teiisitv. Of all colics, [lerhaps, that of the common gall-diict is the 
most se\eie. 

(\>licky pains sliow \ariations. In some cases there is a sudden 
increase of pain, which per.siats for a longi‘r or shorter ptTiod and 
suddenly ilisajijHvirft. In another ty}>e the colicky pain comes 
suddenly, then remits, and in a few hours returns and bCcotni^B 
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This m«jr be repeated many timea. In a tibird variety 
^IMlna at first are light, bxit become of gradually increasing 
;:|niensitf, with an incomplete remission between tho paroxysms 
dottU a paroxysm of maximum inteii‘'ity wears, when there is a 
gradual remission and return to the iionnul. 

Several factors enter into the causation «»f colicky pain. 

(1) The pains ma> be due to the o\erdi>'tenliou of a portion 
of the canal lying between a di^tiil, non-iuoMug, contracted part of 
the canal, and ,i iiKoable, contr.o*ting part, the movable pari gradu¬ 
ally approaching the st.ilionar\ part until (he eonteiils m the in¬ 
tervening canal are jmt niuUr areat pre'^^nn* and eonsMjnent dila¬ 
tation and o\er<hs((>iifion of the canal lake* place. I'his ovor- 
disteiitioii eansc« a stretehing and pn sMire on the ii(r\e terminal 
filaments m tlu* wall, and pain results. Noiinalh (Ins o\(‘rdisleii 
tion does not occur, for it is a rule, in all hollow ninseiilut \i8e«<ra, 
that contriK tion ol one pfirtion i-. lollowtd !»> nlaxalion ol the 
next adjacent poition. It is onl^\ wlnn tins law, ealle<l b\ Meltzor 
(105b) the “law of eoiitrar\ nmervalion,” h at laull (hat «>Jie 
occurs. 

(2) Pressure ina\ lu made njion (Ik leriiniial nerve fila 
ments h\ tlie contracting iiiiHchs. 

(Jl) Traction and pull i-. nia<l(‘ on the in(‘sent(iy hy the in 
equality in positnm of the eonliaetid .nid nom'ontraided s(‘g 
ment 

(4) During contraction of tin* liow< 1 it tfuids to straighten 
out and this causes a pulling and sirehdnng of the in(‘sen1ery. 
In fact. It seems that this is th(‘ most reasonnhle Infiolhesis, This 
is contrary to the idea of Ilirt/ (hat tension is (he only tnu* 
cause of hollow xiwcral ]>ain. In intestinal colic, relief almost at 
once follows the onward pas-iuge of the feces. The pain of intes¬ 
tinal colic ib not felt so nincli in the viscera, hiil is referred to 
the anterifir abdominal IkkI^ wall, and follows the law of seg¬ 
mental dibtrihntion (Head), llert/, on the contrary, claims that 
the referred pain is rarely present alone to the exclusion of a true 
fMMral pain, but that the visceral pain is often present to the ox- 
ellMian of the referred pain. 
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FATTY TISSUES 

Adiposis Dolorosa. ~ In this condition, first described by Deiv 
cum ill ISSS, {Mill is a jiroinincnt feature. It is a pain, however, 
that 18 more the result of pressure than spontaneous, although there 
usually arc burning, hinciiuiting sensations present in the fatty 
masses, whndi form the <*haraetenslie features of the disease. 

Diflnsf eollections f>f fat, "fattired o\i‘r the body, are found 
in seviral eonditions. Adijiosity shows itself under se\eral forms; 
chief of these aie the adiposi'^ tulwiosa of Anders, adiposis cere- 
bralis of Fiolilieh, forinerK proplnseal or cpijdi^scal disease 
(Marhuig, rlidlifFe), s\mmetrieal adeiioliponiatosi',, multiple lipo¬ 
matosis and .idi[)os|s dolorosa. Tlu se nie jirohahly eloaely related 
conditions, and jiatliologieallx some ri lationshij) to the ductless 
glands, paiticnlarh the Inpoplnsis, is jirohahlc. 

Adiposis (hdoiosa \aii<s tnuu llii' otlui*. 1)\ ii.ison of the pain 
and teiideiiuss of the fatt\ uiassts. Tins pain is juohahly the re¬ 
sult of an associated neiiriti**, since m untie lesions ha\c l)(><*n found 
in n nuinlK r of casis. Fuitlu rmoie, tfndi r ner^e tinnks, trophic 
changi s, and sensoi> s\mpt(»ms go to lound out the picture of a 
iieuritic iinoliemint. 

The f.ifl;\ ana-., as iIua dcMlop on a basis of a general adipos- 
it,\, aie iisiialh edmialous .md ti luh r Pressure induces an ex¬ 
quisite painfulniss, and l(a\(s bdiind it binning, lancinating 
sensations. The .ni.is ban a tendtnc\ to disajiptar, leaiing in- 
dur.ited s|)ots, th<n ricnirinces talv(‘ ]>lace, and noilular tumors 
de\eloj> Tlu se nodules, which are \er\ sciisitui -cM'n to the 
slighte-t touch oltin lining rise to (\(iuisite pain, are found 
piiiieipalh oMi* the trunk and e\treniiti( s. 1’lie f.ice, hands and 
feid ate free, (\ises aie also mi t with, with no nodules. Here 
there are large iuduratne areas, seiisitne to touch and palpation. 
There is a teudenew for these areas to heeoine less bonsitive, but 
nodules which ri main in the fat retain an exquisite tenderness, 
and arc the centers for iieuralgie like radiating pains. 

Pain is present usually at all times. It may be an initial 
symptom, coming on before there are any fatty nodules. It 
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l>e dwjl, laiifimatiiig, or biirmng, rarely is sharply localised to 
any nerves, but is tisualh a8S(»ciafod with tender nerve trunks. 

Asthenia, querulou** irntubihtA, mentdl apatln, and depres* 
aioa are frequent awmatod (OTwlitions, while ij;em nd neuiitic 
signs, such as anestlu'.ia, ln]M itstlio«'M‘, \a''Oinotoi disturb iiieos, 
hypersecretion, oanosis, dcinoirrapliia, uleiis, leiIniiioses, all con¬ 
tribute to the peneinl iMdtiue i(» ‘•how some im]>h(‘atu)n of the 
protopathic s\steni 

In all cases of adiposis doloiosa (\amiiiation shoiihl Iw made 
for hjpojdiV'.eal sMnjjtoms m nn « as( s oi tins <lisease uii 

adenoma of tht posterior lobe of th< In })ojdiesis has been found 
(Pick). 
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BONK I'AIXS- TIIK OSTALOTAS 

GENERAL CONSIDERATIONS 

WIkmi pain oriMirs in a linil) <iv<‘r a n'^ion whom hone iiivolve- 
m(‘n( is a ])ossihili(y, it is n<‘cfssary to oonsi<Irr l(*sions of struc- 
tiiros (»vfrlyini; tlio hone, as wi*ll as tlios(* of IIk* lioin* itsolf. It 
is jmly wIk'Ii ]iall)oloi!;ioal Irsions in tin* ovc'rlyin^; struotnros Viave 
Ik'oii oliininalcd that llio hom' slionh! ho f(»ii.si(l<*m«I as al fault. 
Wlion a [)ati<’nt oonij)lains of pain in hony slrnctiii'os it is necea- 
sury first to ohiaiu a hisLnw of tlio pain, its typo, manner of onset 
mid oliaraolor, and llion to ]ir(tocod to a ]»liysioal oxamination of 
tho affooloil rofiion. Of tlio jdiy^ioal molhods of »‘xaminatioii 
inado nso (tf in tlu* oinoidalion of Imuio Minptonis, jialpation ia 
prodnotivo (*f tlio host rosidfs. If palpation ovor a lind) or a part 
where hum* is a prominent slni<>1nral oompomiit disoloses only 
snjKM'tioial pain, tin* h<»no can hi' di,''roj;;ardi‘d as tho ohief cause 
of tho pain; yot it should ahva\s ho home in mind that a lesion, 
whioli at first may have oomiiuMiooil in llio hone, may progress SO 
that adjaivnt tissues are involvt'd and sfoomlary ]«‘sioiiR ensue. 
Those may he far worso, and ]>rodnoo symptoms of much jj^reater 
sevoritv than the original ilisordor, so lliat oftmi in tlie medical 
survey tho sivondary lesion intrudes iisolf to suoh a de^rc*e that 
the i>riijinal ]U’imary oondition is overlooked. As a rule, however, 
if tenderness and }>aiu are hoth suporticial, and there is no hi^ 
tory of a previous deeper pain, tho hone may he disregarded and 
the siiperfioial tissues considered as being at fault (bone lesions 
are tender and painful on deep pressure). - . ' 

226 



tTiPES OF iE»AlN 

a 

TYPES OF.PAIN 



227 


our examination aa to the cause of the bone pain, inquiry 
be made as to its tvf)e, i.o., whether it is continuous or inter- 


mittent. 

i» ‘ 

'/ Continuous pains arc «liic to ]ii'i'sist<>nt ac'lin^ causes, such as 
pew growths, inllsiDiniatiiui or aiieiirvsiii. New bony growth gen- 
, ©rally produces a dull, acliing jiain, which, as a rule, is fairly well 
localized to the area atrcclcd. liillamniatioii of hone produces 
a continuous paiu, which is iuU'rnipIcd at (iiiics by paroxysms 
of greater intensity. I'rcssiin* on a hone ])v a growing tnnior or 
an aneurysm (wiih gradual ciosioii of tin* hone) cansf^s u dull, 
aching pain of gre.d •.cverity. In this condition tlnwc is a .sharply 
ddtiiu'd area, (‘xqnisitc'ly Icmh'r to die loindi, corresponding to 
the site of the hom* involvement. Other signs »>f tumor or 
aneurysm ar<* al.^o present.. 

Intermittent pain in houy lesions is divided intj) two (dasses; 
in the first, the pain o»*enrs spontaneonsly, vvilhont any e,xc(*ss of 
local irritation, and g:enerally indicates a more severe jn’ot'css than 
in the cases where pain is fell indy on pre-'Siirc'. Wlien f»ain is 
only felt on jiressnre (if the hono is <ndy slightly involved) it 
disapj)cars fr<nn the jiari a>; foon a.^ the pressure is romovcvl; but 
in more severe (rases it may ja r.-i.'.l for some titne aftirr the re¬ 
moval of the pressure. 

In some cases there are r(‘enri-iiig attacks of very violent 
pain, with great tenderness at fhe point \vh(‘i'(r the i»aiu is felt. 
When this j>ain and len<lenie>s are aeeomj)anied by local swell¬ 
ing, f()V(*r, and a rapid jnd'C. o.-leomyeIi(is shoidd be considered. 
Pains of tliis type, sj)<»nlane<»ii-ily occurring at intervals without 
any apparent existing can^es, are calle-d s]>ontaneous intermittent 
pains, '^rhe other forms Avhich can Ikj pnaluced by pr<*ssnre are 
called i)ressnrc intermit tent pains, 'Thc-se occur generally in 
. association with an inHamrnation and are either mild or severe, 
depending upon the amount of jinissnre whicdi is neec.ssary to be 
ejcerted on the part to produce pain. Among the pressure inter- 
. pains are those due to osteomalacia and osteomyelitis. 
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Diurnal variation of the pains is of great value in the 
nosip of bone lesions. Pains due to certain diseases seem to appear 
at regular and defi?iite periods of the day. Syphilitic and tuberou-, ■ ’ 
Ions bone pains are generally worse at night. A point of impor- ' 
tance i> that linlie pains an; always rtdieved by mercury and the^ 
iodides, and tuberculous lesions give tuberculin reactions and the 
seroIogi<‘al test (Wassermaiiu's) is pnjsent in lues. Nocturnal 
ostalgia is very eoiumou in ty])boid fever, esj)ecially in patients in 
whom tb(! bom* marrow is invol\a*(l, so that when a limb pain is 
present in those convalescing from typhoid fever the bone should 
always be <*xamined.’ 

CHARACTER OF BONE PAIN 

Aceor<ling to its severity bone pain may be classified as sharp, 
piercing, dull, or aeliirig. When tb<* pain is shin’p, it is generally 
of sudden onset, and comes without warning. If it is very severe, 
and is sharply localized, osteomyelitis is most likely to he present. 
Ifiercing pain is not common in luaic disease, and, when present, 
neuralgia should be sought. 

Dull and urhimj pain is eluiracteristie of syphilitic lesions. 
Wlien pres(*nt an t'xamination for ])ast. or ])ros<*nt syphilis should 
be ma(l(‘. It is also j)rt'seiit in periostitis, in which at the point 
of periosteal thickening a dull pain, with at times more or less 
acute exacerbation, is tV'lt. When (he ])eriost»'um is diseased, a 
well'marke<l, localized thickening will be found on X-ray exami¬ 
nation. 

LOCALIZED BONE PAIN 

With reference to expmt, bone pains may Ik 5 classified either as 
localized or dilTuse. Localized lK>ne })ains are <hie to j)eriosteal 
lesicni'^, traumatism, new growths, and infiammation. 

< It sofMiis that the itu'iliilla of bone, pt-rtiufis the endostoum, is much more 
sonsitivo than the jM'riosteuin, for reeentty in our (Dr, Srhultze and myself) 
work on bones we have found that ttie cutting of the periosteum or the tre¬ 
phining of ttie eortex was not espeeially notieed by the inorphinized dog, but 
us soon as ttie drill penetrated the niedullary eavity he became restless and 
whined very much. Later in the experiment, when it became necessary to in¬ 
troduce a sound or curette into the narrow cavity, he again showed signs of 
apparent pain. 
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PttriOBteal Lesions. —The periosteal lesions car.sing pain are, 

" as a rule, inflammatory. If the inflammatory changes occur at the 
point of the insertions of muscles or tendons, any activity of the 
( muscles or movement of the tcmlons will cause pain, and in some 
cases this may be eonfused witli pain produeed in the hone itself. 
In periosteal inflammation tenderiu‘ss is sharply limited, which, as 
a rule, is not the case in lesions of the bone itself. The tender* 
ness is nicely defined by running the finger down to and c»ver the 
inflamed area. In lesions of superficial bones like the tibia 
marked pain is evinced as soon as the finger crosses the border of 
the inflamed area. 

Should swelling of the periosteum ochnr wit bout pain, it may 
be due to a new growth which causes pain only Avhen the sub¬ 
periosteal distention becomes so gr<'at that ]»ressure is made upon 
the sensory nerve tilarnorits ferniinating in the p(!riosteum. 

In children the so-called growing-out pains are often the residt 
of slight septic processes in the j)eriosteum. They often .nppear 
after aenfe infection, tonsillitis, ele. 

Traumatism.- Here the jiain is ^>f sudden f»nsct an<l ininiedi- 
ately follows the injury. If the part is too lender to jmlpalc, an 
anesthetic may be used, so that a ]iroper diagnosis of the con<li- 
tion can be made. If possible a skiagraph of lli<‘ part should be 
taken. This will save considerable manipulalion of the injured 
region, and wdll lessen the necessary pain to the patient. Z " tb'^* 
X-ray is not available the pres(?nee (>r absence of fracture should 

I 

be determined from crepitus and false motion. If a fracture is 
found its probable direction and extent .should al.so be determined. 
Following an injury, if localized temlerness is present and the 
bone has not been broken, bruises and contusions must be consid¬ 
ered. These may also occur in the periosteum, in which case the 
tenderness is present as a rule only on deep pnsssure. It is iieces- 
aary to consider fractures, bruises and contusions scjparately. In 
some severe injuries all these may be included in one lesion, which 
is called a crush. 

. Fracture. —In fractures pain may Ik's entirely or almost cn- 
■ tird^.absent, particularly when the fracture is an impacted one. 
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This occurs only in the absence of laceration of the adjacent 
Pain may also 1 k! ahs(*nt when the fractured ends of the hone 
separated l»y a considerable interval. In fractures pain is elici$edf|i! 
by two methods: First. l)y passive motions, to produce which I 
]iitd> is prasj)ed so that one hand is ahov(‘ the line of fracture andV 
the ofh('r below if, and to ajid fro )t)r)vemenl is made so that thereV: 


.is motion betvvec'n llu; fraf^ments; \vlie!i a fraetnre is present, pain, 
is fell, sharply loeali/ed at, the p(>iiit of fraetnre. Second, if prCfr- 
sure be now made over the ]>oint, of great**st pain, a well-marked 
area of ((mderness, eorr(‘spondiii^ ralber closely to the line of 
fracture, is found. In som<‘ fraeliires the line of the fracture may 
be outlined by the sbarph' defined av('a *d' tenderness immediately 
alsivr* it. 'Fids line of i<‘inl(‘rnoss is very ns(d’iil in diagnosing a 
greenstiek fracture in wliieli (O’epitalion an*! false iiKwenient are 
absent. In certain eases of impaeh'd fra<‘1ures, for inslunce, those 
of the fenmr, gri'at earc* should be exercised in the manijtulations, 
so as not, to break n]> the imjiaetion; oflu'rwise, os]H‘eially in old 
people, a condition in which union does n(»t o«*enr will reKSiilt. A 
point of considerable iin|)orlanee to remember in the diagnosis of 
fracture is that tenderness f)ersists for a considerably longer period 
in a fraetiint Ilian in a sim]ile contusion. If llio jX'lvis should be 
injured and a fraetnre sns]>eet(*d the crests of the ilium should be 
forcibly ])ressed toward the middle linf‘. When a fracture is pres¬ 
ent there is a well-marked and sharply <letined pain at, the point 
of fracture. 

Contusions.-- Hruises and contusions gfuierally an* the result 
of diri'ct violence, and are loeali/ed in exleiit. The jieriostciim is. 
markedly elevated and under it a Mood clot, felt as a soft, fluctu-. 
aling inus'^, may he present. If in a l(*sion »)f lids kind in which 
tlie swelling is In'iieath the [leriosteuni the pain increases, instead 
of decreases, it is likely that infection has occurred, particularly 
if the swelling eontiiiues to increase in size and become.^ softer. 

New Growths. ■ As a inde, new growths of hone are not pain¬ 
ful ( ?) until the periosteum is involved, or until ]iressure is made' 
upon adjacent tissues, when they give rise both to local and re- -, 
ferred pain. Resembling new growths, tuberculous disease of 
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be present for some time nithont producinff pain, but, 
aa a rule, it soon rise to <\ dull aching, wliieh, if the adja- 
eant Joiiit is involved, i** iiitenupted h\ ‘^harp paruxvstns. 

SepUc Liyolvenient. St])tu iu\<tl\«nunt of the o-t'.eons «?\s- 
tem is fiequeiit];\ UKountiml dimn^ piummniia and inahiru It 
also is eomrnoii dining (In (onist^ nnl umvah‘*eenee of (vphoid 
fever, (he liones nuisl tmpunlh add ltd Ik mg the id)s, tilna, 
femur and davKh Hits st pin invoKt in« in, .md, in fat t, .ill iii- 
flainiuatoiN (limits, ( m odui only in (ht Ikiiio uianovv and 
the eaiieelIons (issm htt nisi (ht hndinss ind (hnsi(> oi (he eor 
tex iiihihit mil nnin.itoiV itatiions '1 o (lust^ mlhmmiutorv 
proeesse‘s tin n mu «>s(( ( mvt hiis li.is httn given The ]nm tif 
acute osteonivt lilts j*, oi tlu i^n i(»s( ml(nst(v Attotdmg to 
Nichols, 1 *' Is (lit iiio'-f mliii'xt (d .mv ])im wi(h vvimh we uie 
familiar O"!! oium Inis o1 the long hunt s otun (ointneiuTs 
with ash lip, sudden p iin m (lit vuinilv of (lu epiphvst il line 
A sign oi gi( il signiiKant t m llu lii i^nosis oi os((oinve 1i(is is (hut 
continued, genth piissini on ihe sh.itl oi (lu lioiu, at a iiis( mee 
from the ae i ol i^ii.ntsj pun, will .li liis( prodiue no p.iin, an<l 
then, veiv suddeiilv, tlu a will ottm i snddtn slant t \aee rhatum 
of great s(\( j ilv \( nie os|( duvr lit is tn lu i illv gives aentt svinji 
(oms, hnt it iinist not lx ioigotleii (hit, eitlui iollovvmg ^lu h m 
acute att.uk oi .aismg e/e tioio a ehionu oste.nine litis inav Ik 
present .md give iisj onlv to a dull aching, m s(»nu ease s, gnawing 
pain in tlu <iih e ti d aic i 

Changes m tlu stnutnre ot a hmu lud only in.iy he the result 
of geiin infeetion, lint niav also he prodiued hy elistases of the 
hemopentie system sndj as htikeini.i and ])s( iidoh like irmi In 
SlU’h conelitienis je.iiii is tiee]iifnlly jireseut m the le)W<i p.irt of the 
sternum. It is jnoeliu e el la jnessua against the hone. »Suehpre*s- 
sure may oeenr while leaning against the eelge eii .i lahlt, m wiit 
ing, on resting on the wmdovy sill, oi eni hendmg eivei the washtub. 
Pain of this tvjie is e>Jte n the hist m.iniie station oi leukemia or of 
a pseudoleukemid. 

Schmidt has made the inteiesting observation th.it m Jenikcmia 
and pseudoleukemia the &terual pains arc contredhul b;y arsenic, 
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and that diirin#? the period of greatest activity of arsenic the paiM' 
arc less troublesome, lie liaa also found that the bone pains in¬ 
crease ajid (b creaa(‘ witli the increase and decrea&e in the number 
of the 1( uko^•^tes. 

V 

GENERALIZED BONE PAIN 

I’lie disease^ e.iU'^Ini' g« lu r.iliA'tl bone in\ol\ement and giving 
rise to jiain are: ( )st»oinalaeia, *lis<>ases of the heinopoitic system, 
ami n<‘\v or abnormal growth". 

Osteomalacia (htuis most frequently in association with preg- 
n.iMCN. 1’li(> pain is usually tound in tin* lumbar regitm and in 
the lowtr c \treniiti« s. It is in-odiiciMl bv any action which causes 

1 at 

motion in the athcliMl bones. Such actions as walking, stooping, 
rising Irom a siding (n n slamling ]ios||ii(‘, laugliing, sneezing and 
congbing ])ro(luce gie.it tlislress. Sehmnll well descrilas it thus: 
‘‘On getting (»nt of lud, tin* j)a1i(iit subjirt to osteomalacia care- 
fiill\ lilts out i.udi hg Ml turn, bolding it by tlic thigh.” Deep 
rc'spiratioii ottm gi\is list to jiain in tlu* ribs, Dcstnit <»f the 
st.iirs is soiuttiiiK's iiioK* nncoiiifort.ibic tlian tlic ascent, bi'cause 
ot the jarring of ilie both lli.it it occasions. \Vliilr imning about 
is (\( ecdingl_\ ardiions^ rein.iining in the same jiosition for any 
Icugtli of time, < illu r siding or l\ing, n suits in an increase of the 
jaiin. The ]).iliints arc thus oldigctl b» <*h.ingc their positions 
conslanlh, and tlicir sit op is v(‘r;> brt»kcn. Alxluction as w’dl as 
r.ipid dorsal Ilexion of the lii[) causo^ jiaroxisms of pain located at 
the .iiikle jtdnl. In tlu* Litter case the jiain often runs the entire 
length of tlie lowtr exlrmnilx, radiates to the pchis, and is some¬ 
times acconipaiiii'd b\ ilorsal clonus. T.,atcral coinjircssion of the 
thorax, tir of the ju'lxis .it the hwid of the trocliantors or iliac crest, 
prompth c.austs ])ain. 'I’hc wc.iring of a corset and tight lacing 
'Sometimes a}>{»ear to reliexe the ,siibjeeti\e symptoms, evidently 
tlu’ongli the support gi\en to tli<‘ spinal column. Osteomalacia 
should bt‘ earefnll\ tIi.ignos.cd from spomhlitis of the dorso-lumbar 
region, in wliicli, during the early stages, the character of the 
pain may be ^oluewIlal similar. 
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tHseases of the hemopoiUe S3rstem, as leukemia and pbcudolen- 
kemia, also cause aching p.uns in the long bones. alxivo.) 

New growths of Ixnu an ''.tuoniu, (aidnonui, in^yolonia, 
l^^mphadenoma ossnim, and ddoioina 

Sarcoma and Carcinoma Miould ])ains Ik iis>.(Kiatid \Mth a 
tumor ina«s and at tin sniit him uilli f i()u\ia, scanh slionld be 
made for nnhirnint bom dist iv<, md one ot llit ImsI imllioiU ot 
diagnosis Is tht X ia\ In -.iisjutlMl <.is(s tin ad|aniil iMiijih 
glaiulh sliould als(» U (\ iniiiK d t sucllimr and tin skin slnnild 
bo insp((l(d loi tin i(d lin« s » d b> atbtUd ImiijiIi i nhcles 
(running limn tin site ot lln di>( i»» iIh 7 j( nist ImujiIi gland) 
Myeloma, lymphadenoma ossmm, and chloroma < ins< ditfusi^ 
pain and .ih as-MKiatid \Mtli tin "Mnptonis oi inUinal hsioiH 
Malignint nn I isMln ..lowlhs ih » m Ii((|n(nt1\ ionnd in boin, 
and <ans( |Min wlin li at tii"! m n Ik {(liinitcd iinl I k ali/i d , but 
ilnalh, with tin in\ol\(nnit oi tin miIik bom lln pain also 
bciorms dillii"! 

Abnonnal a>ow tils (d bom (aiisingjiiin lu ostc it is d( loiniiins, 
and 1( ontiasjs osst i 

Osteitis Deformans In < i^i oi loo.^ (dnlinm d pun in tin 
kg'" with o< ( ision dl\ ti mb i punts o\(i tin b nn <stnlis d( 
foiniiii", (O I’i^( ( s dis( is( 111 i\ Ih Ionnd llsjn<sin<< islnitlnr 
induatid i)\ tin (oiist intl\ iinn isin... si/i ot tin in id 

Leontiasis ossea k ako i i itlni iicijiniit < msi of bom pain 

Spurs aiow 111.^0111 iioni boni art also i < in < of pnn Winn 
thp,\ glow out of tin Os cab is, tin n an oitin tin lause of the 
bo-calh (1 painful In cl. 

DIFFERENTIAL DIAGNOSIS OF BONE PAIN 

Bone pain ‘>lionbl Ih diib h ntiatc d fioin th it dm to Imisitis, in 
which a paiutiil swelling is located ciccr tin >>i1( of a biiisa. Bam 
is present onh in acute bni‘'jtis In lln cliionn foiin it is absent 
uiilobs an acute pioccs-v is cngiiflcd upon tin rlnoiiic* c)nc\ Of 
somewhat frccjmnt occuiicmc nie the mniotn ostalgias, the fo- 
called functional pains. Jn some ca*'C^ tie diagnosis from the or- 
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gallic form of pain i«! \(‘ry difficult, but on examining 
anesthesia in tliosi siifb rin^ irom neurotic ostalgia no loss of fniiC^ 
tion IS appall nt and no almoiinal iliam^t in the tibsues can be felt. 
An Xia> evannnafioii also show*, 710 ]>ithtdouieal ihange; at the 
sariK Imik time is iw* <!( fmahk diangi iii ibf rtlationsbip of the 
boiK to the siirioiiiidinfi 

Hvsidia inn bf (lifb i( nli.iti (1 In awKi ih <1 areas of anes- 
flu sja and In [»( K si I, nwill n ll^ tin im sMiiptoins Xer\e 

lisions, sndi Is IK III il^M ainl lumili^, iit dnliiijunislud by their 
(hai ulf iisln svniptonis RiftindiuiM ]> 1111 is sonu f mu s pres¬ 
ent 111 I l)t*n<, ImiI tills is not so dilii< nit to dniiiioM 1 01 xl b,\mp- 
toins ot (list nt i 7 ( il)s(il, \\liil( dis( im d lu n ai( ]n(stnt at 
a di-taii(( Piiiistiiav il-i> lx k fi in d I lom i Ixnu to 1 distanee; 
Stull pains i<f(ii(d iti ollni ioiind in dm -(-> of tlu Mitdnai, 
llowl^(l, in wliidi ( is» |)i(ssMi( o\ 1 tlu sjiinal (oliirnn is xery 
pa ini 111 

JOINT PAINS—ARTHRALGIA 

Classification rloml puns im ot two (Iisms (ni^niK*, in 
wiiidi tlu piiiis IK dm to sf I IK total (liinais and non oii* inie, 
in wliuh no appiniit stnutiiiil <liiiu< ( in lx ionnd In the 
foinui tlu pun i(>p( iis wlun tli .ithttid oii>tn lx to fime- 
tion it< I lull 1 tlu I itt( I (In- IK iiuiiidid tlu Instdual and 
iniu tional p iins 

Oii>iiiK |oiiit puns inn bt dm to injiiix 01 tt>dis(ase of any 
one 01 iiiou (d tlu follow me stnutnus namih, tlu Ihuu-, tar- 
tilaa(', sxnoMi, tip-nl(-, inii-di-, tduhnis, subditaiu oils tissues, 
and tlu skill 1 lu ])im m tlu boni nun Ik due to inxohement 
ot tlu tpipln-is in whidd is( it isduilidln diuitpus-urc over 
tlu (jnjilnsis On tlu < flu 1 hand it tlu aituiilai taililaai is dis- 
eis(‘d tlu pun IS lx-t (lidf(d b\ snddenh lolliin^ tlu artieular 
eaitilaats om ai,iin-t tlu otlui H pun is piiscnt fiom the on¬ 
set ot tlu swdliiis^ III a inoddatih tnlainod ]oint, and then if a 
smldtn dilutt(imn1 id tbi loiiit i.diis, with a loiuomitaut in- 
citase of tlu pain, tlu (onditum is nio-t Iikth u ditonic arthritis, 
with an adite k iiitntion and (oiisiKjiidit Miunitis. It siieh is the 
ease, it IS atcoiupaiiii-d by tht byiiiptoins found in acute synovitis. 
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inaeli aa a rise of tpraperatiire, chill, aiwl marked redness of the 
akin. If pain and swelling am found first, in au area adjacent to 



Fra. 59— Pain in Skin (HhR 1U< k and hnoiinKR Di l lo Diskase or 

SllOl I 1)1 u .loiM 

In this drawnif!; of the hr.uhi.il pit \us i** showii how in irijitrits lo the -hoiilder 
joint the pain nu\ l)f can ml hut k thiounh tla siijiiastupulur and circum¬ 
flex ner\rs 1o Iht anterior hianth of fht fifth tcnual, where it is trans- 
feired to the po^tiiioi hianch of the fifth ccnital and Uutice is further 
propagated backward until it is distributtci to the skm u\er the back 
(trapezius muscle) 

the joint, and then spread lo ibc punt and cause if to bf*oome \ery 
much swollen, wnsitite, and teiidfr, it indieatcK that an niflamina- 
tbffy process has extended from the adjacent tissue's to tho joint, 
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causing an acute arthritis. Inflarnmatorj processes of this iiatiii!!&/? 
are characteristic of extension from an osteomyelitic area in the;' 
bone irit(* the joint, ai d also of an inflammation of the adjacent 
soft parts, such as occurs in erysipelas, abscess, lymphangitis^ 
ami bursitis with eonserpient extension into the joint.. 
Oste((niy«*Hlis is tender only on deep jiressnre, while cutaneous 
and snbentaneoiis inllaniniation is ex<]nisitely tender on super- 
tieial jn’essun;. Iiillannnatory changes also give other <‘haracter- 
istic symptoms. 

Radiation of Joint Pains. —Joint pains, as a rule, do not 
radiate. I'ln re are few exeeptioiis, liowever, as exemplifled in the 
pain of the knee and the inm*p side of the leg, whieh occurs in 
tlje hip-join( disease, and the pain in tlie ankJci and calf of the 
]('g present in llat f<K)t, Ibiin diui to disease <if tin* slionlder joint 
is soTiietiim's felt in llu* skin over the back anrl shoulder (sec 
-Fig. "riiert' may als<j be a radiation of pain to jfdnts. This 

is foiiml in ])riniarv or associated nervous lesions, as tabes or 
syringomyelia. 

Intensity of the Pain.- The intensity of the pain gives some 
indication of liie rate of devcdopnient of tin; lesion, for it, has been 
lonnd that lb<> severity ot the pain depends to a great extent on 
the sndilenm'ss *>t tin* ons(>t of the disease; the more acute the 
onset, the more s(*vere is the jiain. The reason that ])ain is not 
very severe in disease of gradual dovelo]inient is that, in tliis type 
of disease, the liody Ix'coines acenstonu'd to the pathological 
changes, and is not so radically afl'ceted as it would b(‘ if they were 
ot sudden origin. 'I’lierefon' they do not cause such sudden re¬ 
adjustment of tissues and consequently do not oaime much pain. 
When joint pains are of extreinidy sudden onset, they are usually 
the result of an aenfe synovitis. 

S3miptoms.---lu involvement of a joint the [lain, as a rule, is 
accompanied by certain more or less specific symptoms, such as 
muscular s])asm, and swelling or loss of function of the part 
affected. In deep joints, as tlie hip, ninscnlar s])asm is the best 
indication ot joint trouble: wh(*reas. in superficial jointa, as the 
knee, swelling is the surest indication. 
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The csssATioN of ftjnctioa’ in a hypersensitive j(jint may be 
'f^^^lained on the following hypotheses: 

> , ' ^1) That a balance exists between ilie external ninsclea and 
A the internal resistance of a joint. ^Vheu the ninsciilar actioti be- 
nomos cxccs.sive, and too nnieh pressure is ex('rled upon the in¬ 
ternal structures of the joint, ])ain is ]>rodiice<l. This inhibits 
further action of lliesei same iinischs, ami causes luaetivity. 

(2) Where exeesnive pressure is ])resent, then; also seems to 
be, according to Hilton, a le-sem'd amount of synovial iliiid, which 
produces more dillieiill luoNcnient, a tc'iideney to pain yiroduclion, 
and a conse(|iient inliihilion «if motion. 

(3) Aluseles snrromnling or assoeiat('d with an silfected or 

ft 

painful joint are liypcrsensiiive, and an* easily ijirtjwn into eoii- 
traction, i:i which stal<* (hey are heller aide to repel any attack 
upon the integrily of the joint. This hypc'rsensildlily a!s() eanses 
them to eon Ira el to a lighter slinmlus liian usual. In some eases 
tlie slightest touch causes the most proiioimeed nMction. 

(4) A position of ilexion is generally taken by an afTeetod 
joint, because oven though both the ilexor and the extensor muscles 
are equally ?nvolv<-d, the llexors being the stronger, overcome the 
■weaker <*xlensors, and draw the limb into llie ptisition of ilexion. 
It is possible that tlie, assocdaled lemlenaiss and loss of iriusculur 
power present in a limli in which the j<diit is diseased and [)ainful 
may be ex[)lained liy tlui as^Hoeiiition of the m-rve supply of the 
joint with its surrounding nin.seles and overlying skin. From 
these ])reinis(‘s Hilton Ijas dediicc'd the fcdlowing law: The 
same trunk or nerves whosi- hranelies supply tin* groiqjs of 
muscles moving a joint, furnish also a tlislrihution of nerves to 
the skin over thr; iunerlioii of the same nmseles, and the interior 
of the joiiit receives its nerves from the same sour-o. Tliis law 
does not always a])ply, for it has been j artially controverted by 
Sherrington. 

After the patient has described his j»ain and its characteristics 
it is nece.ssaTy to verify his stateuients. This is don(*. by palpation 
and manipulation. Of the .sym])t<jrns resulting from manipulation 
iS^Tnost important one is tendkkaess. In all inflamed joints this 
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is always! present It in also well to note whether the tendertte$fr^| 
is Hiipcrfieial or deep. If supcrticial, the lesion may he in the 8k£% 
imisclcs (iiualjiia), or none (iieuralpia), but if it ia deep and \ 
noticed only on deep ])alpMtion, it iriflieates that the lesion is' * 
j)rol)jil>I_\ .issiicialcd uilli the hones fonnin** the joint, or with the 
suio\iaI nn ndiraiK' of the joint il-.tlf. Thin if tlic tenderness is 
not t<io aii.il, manijml.il i(»u of tin* joint is jjcrfonned (passive 
motion 1 m iiii* m.ide). Soni(‘ idi a of tin int(‘iisit\ of the pain may 
he deiived tioin the i(‘si-.|.in( ( to motion. 'I'duhrm'S'^ in a joint 
inav idso h( elicitfd h\ kioM-kini^ the ojiposin^ joint surfaces to- 
f'ctlnr with a sndd< n "lioik. ll th(,\ are diniidid or inflamed, 
]>ain is jirodncid. l5ol!i of tin -.i* si<;ns can he (1i<*ited in the 
jiresence of tin id it the <|n.lntil^ is not too laiyi*, or if*the internal 
tension is not too yreat. If still in donht .!■> to tin orii>iri of the 
pain, it is necissaiy (altir all tin sc dia:;nostic means have been 
e\hanst(d) to nsi> a soealhd tin lapt ntie tt^l. AIi n nr\ and iodin, 
as a rnh*, will cause s\philitie joint pains to eiasis ami salicylates 
umclioialc tliosi* dm* to rin nniali‘'ni. 

Ot the sMiiptonis a>-so( latt d with ])ain in joint disiaso swell-' 
iNo of till' joint and kiomss aic the most im])oitant. Redness 
usnalh is a''soci.it(‘d onl\ with acnti' process! s^ which may be of 
two kiinU: ( 1) iiauumlK in which, in addition to swcllim;^ of the 

* 

joint tinic is pii'stnl a history of .in injury ; ( J) inf<«Hons, w’hen 
infection is inhlid t<» traumatism, the ]>ain and swclliiijij increase 
and fc\cr inakis its apju'.iranci'. If, folhtwimij traumatism, there 
occur in .i joint j»,iin ami ''Welliiii', it indicates that an acute 
syinwilis h.is d(‘\<'lo|Md. If Icm'i* is also present, infection should 
he 1110111*111 of, and septic organisms should he soiiuht. In eases of 
snhacnti niclliritis, the i»onoco(*ciis is a fii'iiiient cause of joint in- 
voKcimnt. Il<»W(\cr, uonorrheal arthritis should always be OOU- 
sidercil in <*as<> of an apparent idiosyncratic inflammation in the 
joint, when it is borne in mind that septic iiivohemeiit of a joint, 
without ixlcriial cominiinn atini* injury, is Aery rare, and that 
W’hen, in the ])rescnce of ;:onorrhea, joint in\ohement occurs, the 
goiiocoiH'Us is prolinhly the causal agent. In gonorrheal arthritis 
the pain is slight at first, and is accompanied by swelling and stilF^ 
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the joint, with a slight teraprratum A history of such 
1 ^nt difficulty may also show that the joint symptoms followed the 
* ]^asage of a sound. 

Eisendrath gives the order of frequeuey of involvement of the 
joints in eight hundred and lii’l^-jiv<• eases of gonorrheal joints, as 
follows: In the knee, in loS ease"; in liie ankle, in 1:25 eases; 
in the wrist, in 7(» eases; in tlu* tdhow, in 55 eases; in the shoulder, 
in 44 cases; in the lii}), in 12 easi-s; in the temporo-niaxillary, in 
16 cases; in tia* small joints of the foot, in 1<» eases; in the heel 
and toes, Iti 21 eases; in the ‘-mall joint', of the hands, in 50 eases, 
and in other articulations, in 21 ea'-e". 


Diagnosis of Inflammatory Joint Pains. Ski'tkj. —All in- 
flaniinatioitV. of a joint are not scpii)*. presence or ahsenee of 

infection may he denoted In lla* temperature of the ])atieut. 
Fever, as a rule, is an indication nf infeelion. Where infeetiiui is 
present, either rliennialie or septic, ilu* original sip. of <>nlrnnee 
should he songlil. In rh<Minialism it frccpu^ntlv is the tonsils; in 
gonorrhea, th<‘ nretlira ; in scpsjs, tlw eiidomelrinm. Lr‘ss fre¬ 
quently tlie infe<*lion may oriiiiiiat<* fnim typhoid fever, nw'niii- 
gitis, and ])ti(>uinonia. 

If the intlanimation of th<* joint is \<i\ sM’nr* and fever is 
absent, the metaholie and <'liniinating organs nj the body should 
1)6 examined. Fain and r<‘dnes- »)f a joint are \j‘ry eommon in 
lead poisoning, joiiit disorders acconii»an_\ inn psori.asis and in th« 
so-called nrie aeiil diatln’sis, lh(‘ sodium urate d(‘po.sith in the joint 
causing pain. In children sciir\\ is a Inspicnt caust* of joint 
disturhanc<‘. In a snspeclt'd case of ri<’kels lh(‘ gums should Ih) 
examined for sponginess, and the liod\ jor the hemorrhagic skin 
eruptions which are so eharacleri''ti<* of this di.s(‘a.s(*. 

In rhf'utnalir hi/lannnalion the pain i*-- most, severe, and is 
accompanied hy an <*xcessive degree of joint sw«lling. If cardiac 
involvement is akso present, and a raj)i<] amelioration takes j)laee 
under the use (»f t-alieylaP-s, the <liugn(>'is is remlered certain. 
Should redne.ss Ik* absent and temperature little marked, tuher- 
»culosis may he jiresent. Tnb<^reulo.sis of a joint (('specially of the 
' kn!«e) is frequently present without redness, and in many cases 
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without pain. A inhnrculin react ion or tuberculous foci els^ 
where in tlie body wouhl aid in clearing the diagnosib. * 

Acute MuoMtis IS ch.iracU ri/ed h\ chills, swelling, tenderness, 
loss (»f motion and ri'diicss nf the o\erhnu» skin. Stiffness is a 
frofjuent Hecjncl.i of s\noMtjs. Win n it occurs, jiain on motion is 
e-vessi\(. Slitlni's \Mth pain nia\ alb<» be the result of immobi- 
haution for bun* [leriod-r). 



Fig. (K). —Omi R\roK \ni> A(( B.hhORY Obti ra'ior. 

This shows the relation of ditlcient thifth muscles to the hip joint. 


Hip Joint.' In disc>as«'. of the hip joint, w’e lia\e occasion 
to obs(>r\e niaiiN different forms of pain, the \aricties of which 
doubtless dept nd ujmui the peculiar rcl.itioiiship of the nerves to 
the joint. 'Fhe nerve's of tlu* hi]) joint are mostly derived from 
* By Dr. Werndort, Assistant to Professor Lorens, in Vienna. 
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lunibair plexus. They are: (1) a luodiiin skin branch from 
' tbe femoral nerve, and (2) the obturator nerve, which through 
Sts posterior branch su})i)lie^ the anterior and irn’dian parts of the 
capsule, and through other branch(‘>^ supplies the intraarlicular 
ligament and the acetnbulmn. Many oilier nerxe^ n*aeh the hip 
joint, eilh('r by way of the nerviis ischintieus or the quadratus 
femoris from the *^aeral })le\us. 

Raimmini, P\ins. The pains olHer\ed in the hip joint are, 
for the most iiarl, either radialmi; oi btc.il. liadiatiiig jiaiiis arc 
observed in the earl\ btac,<>s of all classes of hi])-joint disease. 
They are freqiu*ntl\ the fiist smus of the socaih'd \oluntary lame¬ 
ness, and ar(‘ also an <Mrl\ s\jiiploni of l)ei*iniiing tnlun’cnlouH dis¬ 
ease of the hip. 'riie> are aKo ohs(r\nl in acute and chronic in- 
flaininalions of the hip joint, and in growing loiiits. The most 
frequent jioiul of radiation is the Knee. It \ery proliahle that 
the jiains j>ro})ai»at(‘(l to the Kik-i arne through siitlnsion into the 
obturator iierAc, which runs in tlie iinniediau* la ighhorlaxMl (jf the 
joint. rn(le(*<l, the p«itholog\ of the hip joint olfers an iiiiportaiil 
jioint for this sort r)f <\plaii.ilion of tla- s(mm1I(m 1 knee jaiiiis, for 
anatomical e\aniinafions slaiw that the sMif»\i.il form {most fre¬ 
quent) start-^ with piolifmating InlMrcnloH'^ gianulation tissue in 
the aeetahular foss.i, and also in tla ))ail of the joint <'aMt\ f)ccu- 
pied by the intraarlicular ligana nt. \ hrandi of tin* <»hturntor 
nerve, sn}ipl\ing the joint, accompanies tin lig.imeiit and (‘liters 
the joint through the iin I'-nia acfl.ihiili. Ihariches from this 
nerve aho'“ii]»jil,> the iippi i hall oi lit kiai |oii t, aid the iiK'dian 
side ol t'l ‘ t'lo'h, m which locations thf* reh ired jaiiii is m(»8t fre¬ 
quent. Itadiating jiaiiis .in incpanll;) also lelt in the low'cr half 
of tbe knee joint, or in the pojditeal spac'e. 

Funcjionm. Pains. \nolhfr \ariitv of pains ohser\ed in 
the hip joint, which are of great inttrest, an* the functional pains 
resulting from mo\enient and weight Ijearing. Tin* principal 
difference iK'tw’crn these two forms f»f pain has generalh h(‘en 
overlooked. Lorenz w'as the first to sliow', on the fonmlalion of his 
interference therapy, the fundamental differences between the 
movement and the weiglit-bearing pains. The so-called move- 
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mcnt paiiih arise on movement of the bead of the bone ia the 
nlar eavity; the wei^iflit-bearini? pains, on the contrary, -arid*^ 
tliroufrb ihc (functional) weiji^bt-bearinf? stress on the bones COO'* 
stituliiitj th<* jfiint. 

Mot'cmrni l*ains.- If a s\TiO\ial di^^cahcd joint is opened, the 
synovial nu'niltrane is btiiiid to be citn'.ideraltly swollen, it being 
thne or f<tnr tiniC'^ thicker than normal, and, at the same time, 
roddf’iK <1 nixl infiltratcMl. The (Mrtilaac <d’ the lie.nl of the bone 
nia\ be ]»(*rf(ctl^ nornial. Its sliinini:; whitf'iie'^s i^ in striding 
C(tntiMst to the rednes-, of the miioxui. Xow, by tlu* least move¬ 
ment of the head of llu- b-miir in the acc'talml.ir e.l^it^, the dis- 
eascfl, and th(*refore \er\ sensitive, sMiovial memhrane is ]>inclied 
and S(|n(*<ved info fohh. 1| ^uon la comes injured, and thi*, trau¬ 
matism chn‘fl\ alhcls (he nnnu rolls and niiilii[de division-' of the 
nerves riiiinini» in (he svnovia. 'riieri'fore tin* pain felt on luove- 
men( oeciirs throiiah (he iiri(ation of the inlraar(u*nlar nerves of 
th(‘ svnovial im mhiMiie. It is iinder^lood, without further ex- 
jihination, that in this stai»e of tin* diseaw* w'eii»ht Ixaring, that is, 
the jire-^sinc^ of the head of the hone unainst the articular cavity, 
is witlionf ])ain. d’herefore, on (>\.iminalion, vei,> often the re- 
markahh* s\jiiptoni <»(*eiirs that a child with coxiti" walks entirely 
free fnnii pain, and that, on examination of a joint previously 
painful on t(» and fro motion, (he vveii>hf lx aring h'-t jiroves en- 
tirelv m'l'ative. A liaht hlow on the M)h‘ <d‘ the foot of the diseased 
ami (>n(stl•(‘jchld limh jirodiicc's no jiaiii, while the h‘ast attempt at 
movement of (he tlnali aatiiiisf the pelvis pnxliiees the most severe 
pain. The irrilalioii (on moveimiit) of (he intraartieiilar nerves 
])nxlnees a ntlex spasm ed' the miiseles winch surround the hip 
joint. 'File joinl is al once, wdicii fixed through the re.sultii.g 
museuiar aetioii, reudensl free of ]iain, since the injury of the 
sensitive inteu'iial covering of tin* joint is jireveiiNxl. So it hap¬ 
pens that a muscular ti.xed joint is insensitive against weight bear¬ 
ing, vv’liile feir llu* satin* reason nigbt cries are a constant symptom 
in the history of a coxitis patient. Jn sleo}) the mus<‘ular spasm 
which iix(*s the hip joint relaxes, and with it the fixation of the 
synovial membrane disappears and any involuntary movement of 
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produces the greatest pam. He is aroused'from sleep 
% ^7 pains. The muscular spasms recur, and again protect the 
u |pint from painful movement, so that the patioiit again falls to 
sleep. 

Should any doubt remain a^ to llu* truth of this explanation of 
the causation of these pains, it will disappear on \iewing the 
results of treatment In uiil;) fivatiou l)\ ummus of a plaster eaht. 

f 

The plaster cast takes the n»h‘ <>f the fixating muscles, and 
the joint will rtniain ins(nsih\(‘ to wiuglit heniiiig, so ius<‘nsitive 
that the covitis patic'ut is able 1ft walk on his diseased limb, and 
frequently mn o\en juiiij) on it willmut producing pain. 

Wehjhl-hvmniq Pams - The pains <ihst‘r\etl on allowing the 
hip joint to lK*ar wiiiiht aie of ,in iiitiiiK difhnnt kind. They 
are mostl;) loeal, aie seldom radi.ilini>. and flisappear if the patient 
rests in bed Mo\(men1 of lh( thiiih ol the disc.mcil side against 
the fixed pel\is proflnees no imtnMahle incicasc o| ilu* pains. They 
arise through trauiii.itism ot the ligaments ami niiisflcs, as the 
result of a ehangesi direction of weight heariiiii. 'I'hcretorc, they 
are almost alwa^s e)hsci\c>d when adelmlietn ami tie \ion eemtrae'- 
tioils are* pre se Ilf in the hlji. Whe n, .i-. imi\ lii<pieMltl> he eil>ser\ed, 
a gi'iiii \algiiiii, eir r(‘ciir\atiim etcemis in afldiliem to the aeleluedion 
fioxiuu coiilractiem, weight-hearing jt.iins aie* jue*se*nl in the knee 
joint. I'hey are similar tei the* p.iiiis aiising iietni statie* eh'foniii- 
ti<‘S, and can he well elifieientiateel fteim the* laeliating [laiiis pre>- 
vioiibly me ntiemt*el. Trauma fil the* soft pails eif the* jetiiit is caused 
by the btre1e*hing of the* muscles and te inJem* em the* aeleluctiem siele* 
of the jeiiiit. The heiin slnie*tni.il iidiihiliem itself preieiiices very 
little jiaiii, e\e*e*pl wliem de*stiiie tion e)t the* joitii its<df is prcse*nt. 

Plnsiohfgical in\e*-lig.ilit»n (Dnlmis Ibisiiitiml) has hliowti that 
equilibrium in walking ami stamliiig eee*ciirs not se> mue'h through 
tlie action of the hem\ eh me ills f)f the je)iiit as threiiigh the* play eif 
musculature relate el to the* jeunt and the* ten-ion eif the ligameiils. 
The kiiowleelge eif th(*se tacts is of flu* gn*atest \aliie in the tre*a1- 
ment of ,a tiihercnlenis hifi jeiint, feir it sheiws ns that a hip joint, 
once fixed and therefore jirolce-tesl against joint movement, may Ikj 
inihijected to weight bearing. The fuiietional irritation (friction) 
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of the weight-bearing is suitable to stimulate the end of the bone tO-' t 
grow, and in this way to produce an ankylosis of the hip joints 
which is the object soiiglit. 

Tension Pain of Intraarticiilar Hip-joint Abscess_Besides 

movement and vveighl-h(..ring |).lin^, \\c rocogni/e in the hip joint 
an especial form of pain which lias. Ix'en observed exclusively in 
intraarticiilar abscess of this joint. It is ela-isified a«> tension pain, 
and is jirodneed throm»h the progressixe lispertension of the joint 
capsule, diu“ to an in<‘rcasc in tin* intraarticiil.ir pressure. The 
pain, for tliis reason, niav lie almost iinlx'arable. The weight¬ 
bearing pains are felt e-pi'eiall} on ^^alkiMii, and the movement 
pains are elicited on uros-, nnoemenis of lh(> joint; and while in 
both many inlerxals of rest are gr.inled to llie jialimit, the paiu 
of inlr.iarticnlar abseess is continuous. l*r(“s-.iirc of the bed 


clotlies alone often causes intoh'rabic p.iin; and, as a rule, a 
child with an intrriartienlar allseeds eric- and screams incessantly. 
I’lie tension ji.iins of an intraarticular ahscest, d«dy e\ery form of 
mechanical treatment, and it is jireei'-eK this n(gati\e result of 
an otherwise etlieienl ther.ii>y which fi,i\es v<rv fre([nently an im¬ 
portant point for the ili.ii*nosis of an inlra.irlieular abscess.. How¬ 
ever, the gre.iti'st dillienltx underlies tlie diamio-is, especially of 
a beginning intraarticiil.ir al)>.ci‘ss. ()n<‘ is un.ible to dcleriiiine 
the prchcnce of iliiid in the joint, owing to the cavity of the hip 
joint being xerv slight, and lx cause the thick, mnseular iiifiindib- 
uhnn surrounding the joint in.ikcs it inaeei'—.ildi* to the .sense of 
touch. Fluctuation is lidt onl^ after the ahsci's*, has jienetrated 
the ca]).snle and has heeome extraartieiilar. 

The di.igiiosi*., however, can he iinnle by close attention. A 
coxitis patient who li.is been tri'ated a short tune with ini'chanical 
treatment, th.it is, with the jilaster trousers or the siKMlled com- 
Inned bandage (Loren/ ])la^ter hos>e with leg aiiparatiisl, may re¬ 
main loi a -liort time vvilhont jiain. lit' then eommeiiees to cry 
out a coujile of times in tlie night, but hx d.ix he is usually free 


of paiu. In a few »la\s j)aiiirnl attacks occur also in the daytime; 
the night eric-, hn-onn* more fnsjiieiit, and in a short time the 
pains are <*ouliuuous, so that the patient presents a picture of 
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disfxess. In spite of all the bandages, the pains 
and evening fever sets in. This Condition per- 
filets many weeks with a constantly increasing severity, until 
< fiuddenl}’', over night, the })ains entirely cease, and the very 
: sick patient appr^ars again as ilmnglj given back to life. The 
intraarticnlar abscess lias broken ihrongh and lias In’cnino 
extraarticnlar, and will, finally, be f)alpablo as a siilKnitanooiis 
alwcess. 

A little trick, Avhicli is suitable to establish objectively a 
beginning intraarticnlar abscess, may be bronglif into play. With 
tbe patient in an abdominal jtostnre, normally, the itiedinni-si/e 
trochanter can be touched in a small depression eornsponding to 
the rotroehant(M'i<* tossa. 'Phis [>iirt f)f tin* posterior and upper sur¬ 
face of the neek and <d’ ilu* femur is not normally inelos(‘d by th(» 
joint capsule, lait. in the early htag«‘S of an intraarli<'nlar collection 
of fluid, tbe dilated eaphiile is swtdlen ajnl covers the otherwise 
free and extraarticnlar part of the jH)stcrior part, of the neek of 
the femur, so tliat, hy eluse invc'sligation, a eirenmscrilied fluctua¬ 
tion may at this point he determined. 

The knowh'dge of the beginning of an intraarticnlar abscesii 
is, therefore, of a signitieanee jioL to be depreciated, b((cau.se in a 
positive diagnosis the early o[iening of the joint (arthrotomy) re¬ 
lieves th(‘ patient with one stroke from all liis sntl’ering. 

According to William IJrnco (Srodlsh Mrd. and Surrj. Jour., 
1904, XIV , 207-JJOf), gouty de])U(;its may oecnr iti the hip joint. 
These, he claims, ii’ritatc the articular (nerve) branch whicli, 
arising from the fourth, fifth 1.. and first S. s(*gments, canses irri¬ 
tation to these segments, and giv(*s ri^c to pain, refern-d to the 
areas of distribution of the sen.-ory nerves (l(*rived from them. 
These areas of distribution almost ernneide with the area of distri¬ 
bution of the pain in ca.ses of sciatica. He dilferentiates the gouty 
joint from sciatica, howcA'cr, in that, in this condition: (1) There 
is a wasting of tin* gluteal muscles. This is abscTit in sciatica, be- 
, cause these muscles are not siipjdiefl by the sciatic nerv'c, (2) In a 
gouty hip joint there wdll also be noted impairment of motion— 
vaiso *t^ery frequently) a grating and roughness on movement 
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'*^(3) There is also lameness of the hip and (4) tenderness to pdnsi* 

sure over the hip joint. Both of these are absent in seiatle^* 

These coiisidtratioiiis aUo hold true for an arthritis deformans at 

the hip. Ill ail eases, h<»\vu\er, an X-ray picture should be taken, 

and the dia^uais made certain 



CIIArTKU XII 


THE CIRCLTLATOUY SYSTEM 


The circulatory system eousists of llie heart, the arteries, 
capillaries, and the veins. The lu'art is e<»nsitler(;(l under its ap¬ 
propriate headinir ((). v.). .\l the present time \v(? shall eonsid(‘'r 

the blood vessels (art«*ri('s and vciinsV The eapillaries eau hardly 
be said to cause paijj, exee[it possibly in inilammatory slates, where 
undoubtedly they have a slii’ht iiiUnenee in ^^iviug rise to the 
throbbing pain felt in those eomlilions. 


PAIN CAUSED BY CHANGES IN THE BLOOD SUPPLY 

In circulatory disturbances, pain is ])rodu(Md eith<!r by a too 
great (<lisprf>])t)rtionati‘) increase or decrease in the blood supply. 
When the blood is increased in quaiiiily, «*(iugestion results, and 
pressure is made ujion the terminal tilauients. "i'his congestion is 
of two varieti(‘s, namely, acliv<* and passive. The active variety 
has been considered under inllanunalory ]»ain. Tin* jiassive vari¬ 
ety (passive cong(?st ion ) we will now consider. 

Pains from Increase in Blood Supply.- First of all, what is 
meant by j»assive congestion ? F»y this, we here understand a con¬ 
dition in which tluire is an <‘xcesa of hhual in a J)art, <lue ht back¬ 
ward pressure. This pressure can nevr*r become excessive; so that 
the most to be cxpect(*d in this conditimi is pain of a dull, aching 
..character. This pain is always felt directly in the congested area 
; or is referred the skin rc^gion associate<l with the eoiigt‘Ht(?d 
.organ. In static congestion a part of the pain nndonhtedly is duo 
.also to toxic })rodiict.s, wliieli must, of necessity, accumulate in tho 
. ti^ue when the exit from tlu? affected part is obstnicte<l. Such 
Stalin pains are produced in the liver and spleen when the right 
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heart circulation fails. These are probably the two best exanipli&ii^; 
of this condition, because in both eases inflammation can be absb^ 
lutclj excluded. The cause of the pain is the stretching of th^\' 
capsule of these organs, with jKwsibly, at the same time, some pull, 
atid <lrag (ui tlie ligaments. Of course, as a cause of passive oi>“.’- 
struction, tumors or displa<*ed organs f»ressing u])on the returning' 
veins must Jiot be forgotten. 

Pains from Diminution in Blood Supply. ~ A diminution of 
tfic blood supply to a part catises pain by the starvation of the 
tissues which results; and, as the Jiorvoiis tissues are by far the 
UKist seji.sifive, disliirbanecj In them is first produced, and sudden, 
sliarp pain is produced. This is widl illustrated in JlAVNAtjn^s 
i»jsj-;ask, the sym[iloms ot wliieh are due to a eontraetioii of the 
smaller arleric»les in an exlnmiily (generally the hand). In this 
disease sudden, sharp ]»aiu occurs in an extremity, increasing with 
the elevalioj) «d the ]iart. 'J’lio surfae(^ is c<imI and white, and sen¬ 
sation is dinn'nislied, tli<* part, heing numb to the frtueh. This 
symptom complex appears (and <lisa])pejirs) at irregular intcrv'als, 
until finally a small, atroj)hie nicer d('velo])s on the most distal 
I)art ol th(‘ limb alVectcd. d’bis may j)rogress upward, or a portion 
ol a fing(‘r or toe may hi'cmm' gaug'i’enou.'^. Ju other cases the pri¬ 
mary (‘Oil!raciioiL is Inllowed by a dilatation of the vc'^sels, and the 
j)art beeotnes swollen and |>iirpl(‘ (Sachs, tijii). In these cn.ses, 
wh(‘n the liml) is eh'vatj-d, the pain, wliich is of a draAving, buni- 
disappears. Uaynaiid's disease—Avhicli i^, aft«^r all, a 
fairly ample syndrom<‘ is in reality a dual affair. 'Flie cells in 
the .spinal coni, iisnallv termed sympathelie and trophic, and regu¬ 
lating lh{‘ ve^.scls, are tliose primarily atVeefed. Tlio pains are 
largely due to imjilieation of this system of nerves, and are 
grouped by Head with the general group of profopathic and deep. 
s('usiltili(y j»ains. lluerger has rceeiitly dcscribul a state in AA’hich 
the arteries ot the lower limbs beemne tbr(.*mbos<'d or obliterated 
(eiularteritis obliterans. See intermittent cl:iU(!icati»)n.). IlVrethe' 
pain i."' most iiiten>e and i> (‘onstiint while the limb i.s dependent, 
but disap])ears ou the elevation of tlic limb. Ko medicinal treat- . ‘ 
inent can alloviato the jaiiii of the nnfortunate sufferer, and the only . 
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^ tneaos of easing his agony is high amputation of the diseased limb. 

'* '^ThiS eonditioji has been called thioinlKKindarlentib obliterans. 

In PUKPUU V 111 \ioBini \gio v the pain is also cau^^ed by obstruc¬ 
tion to the onward eireulation The can-M can be txplained more 
explicitly if we cxainini tb(‘ cause of the heniorrhage in a ease of 
purpura haanorrhaaic a dut to sNpbilis (icjairtid 1)> Sabra/c'h and 
Duperin, In tins case ilic lunionliagc's were «liu' to the 

rupture ot capillaiics, dm to iiuchanical obstruction by the intes¬ 
tinal granuloma tons lesions ol till disease^ These Ic'sioiis will ex¬ 
plain the pain ielt in iJirsc eondirioiis, loi it is a noticeable fact 
that the pain, not olll^ in tins, but in most liuuinatu fuiipurus,^ is 
\ery great until llit luiuonliuc ajipc.ns, when it h cast'd. In 
other woids, dinina the jaiiod oi disUnlion id the \csscl, there is 
pain, while on iu})tuic and icmcnal ot the lutiaaitcn.il tension the 
pam disapjiiais lu au\ ease, wlun an aiten is atlieted, the pain 
follows the distribution aic i ot the albclcil ait(i>. 

FiNeiJONM A« ii\ii\ because ot the nuic ised dc iiiaiid made 
upon the aitcnal system, oltcii causes st\tie pain when the blood 
supply to the aelne ])uit is defiiieut This is illustiated lu cases 
of ttoititis, stenosis ot the colon.ines, ])assj\e congestion of the 
liver and sjike n, and in aitc nose In os is c»f ihc iiicsenitiie vt'ssels. 

ARTERIAL DISEASES CAUSING PAIN 

The principal arte nil diseases causing pain .ire arte*ritifl, 
thrombosis, einlioli-m and atu inysm It lias bc*en ehiined by 
Granville that the vasomotor neives have, a eoinponcnt of seuiaory 
fibeis. Should smli be the ease, one can oasiK nuderstand why, 
in elisturbaiiie s of the vessds jiiiri should lesiilt 1 hat a eomjile* 
luent of seiisorv tiheis ac«oiii|>aii\ vasoinotoi m nes may in part 
be true, for in pcitorming abdominal oj>erations iinekr a local 
anesthetic, it has been found that the ligating of ve'ssels la very 
painful, let it sennis that, in most easts, especially in the pres¬ 
ence of inflanirnatiou of the vessels, the pain is due to the in- 

il am Bot aviare of any 'Rork clt»no is y«t wtiich woiilil prove that the 
eaBM of obstruction of the schsi'ls in purpura h i morrb ign a is either e^mboli 
o» 4]irombi, but reasoning from analogy such Ruuld seem to bo tho case 
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flamniation which has extended to the adjacent nerves. 
been set forth l»j liuch as the cause of pain in aortitis. ' 
Inflammation. — When inflammation octcurs in an arteiy 
tirna is the part first afTceted. Up to this point no pain resnjtsi''' 

then the inllamniafion s[>reads to the media, and finally to the ai-j‘ 

*■» 1 

ventitia, iti whieh it Hcems that the neejitors for j)ain .sensibility 
inav li<‘. The ai’feries of smaller ealilxT are iiot as sensitive as the 

A 

hirpT ones. I’ci-lnips tin* best place to study arterial changes and 
the sensory results is in the a<irta. Il<‘re the inllammation, as long 
as it ri'inains in tin* aoiia, prodnce.s no ]»ain, lail it soon j^asses out 
and involves tlm neighboring cords of th(“ syin|>ath(‘lie. Ordinarily 
the syinpalhetie is not painful, hut, according to Ihic.h (171), 
Wntzicr, Kloiireiis, Uruchct, Valentin, and l.nng<'t have found 
that the .sym[i:ithctic becomes sensitive through inflammation or 
congestion. ('ontinnation of the fact that intlammarion may be 
comnmnicat«'d to the svmpailietic from an aortitis can ])e found in 
the writings of DclMivi* and L<‘ln]l(‘. foSl), Rigal and didicl-liinon 
(.‘>sr»), Weber (‘IStl), Lanei'raux (-{ST), Dniil and Laimy (388), ‘ 
I.apinsky {.‘5.S5»), Dnphiix (3!)()), and llolsti (.’Jhl), who have 
found that intlammation of the aorta was (‘ommiini«*ated through 
the adventitial coat to th(‘ aortic and celiac plexus. Ihicli agi’ees 
with these observers, ami discredits llu' \iew of Potain (oSO) that 
the paiu is due to intlammation of the arteri.'il wall. Engleman 
(oSl), lik(' th(' pn'vious observers, l)eli<'ves that the pain is due to 
hypcralgia of the aortic* plexus. Ibich (]>. 21)1'), in atHrmingthese 
views, claims that he not only has found the aorta hyperalgesic, 
hut also the two bordering symjiatlu'tic cords, or at least one of 
them. 

1’he pain of non it is is suddem in Onset, occurs in the epigas¬ 
trium, and resembh's angina ])(‘ctoris in its severity and sudden¬ 
ness. It is produci'd by exerrimi and by the ingc‘stion of food, the 
kind .<e(‘miug not to be* so imp«wtant as the (piautity. The pain ■■ 
comes on in paroxysms, each individual paroxysm lasting only a"' 
few minutes. Panvxvsms scmuh to be espc^cially produced by eleva¬ 
tion of the arterial prc*ssuro, particularly when it is accompanied, 
by contraction of the su})erficial vessels. A cause of this conttae-.;? 
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bo excedaivo fiinctioniug of the snprarciiala (Buch), In 
■'‘tbia relation it eoems that wlu»n the blood i-? thrown into the deeper 
^resaele because of their stitFues>, tliey are unable to dilate and 
* aocominoilate it. As a (on''eqni nee, (*oiu»est kui of the s^inpathetie 
oceurA This gnes ri'.e to })ain, Inssui'^e ot its prei i<»ns n iitabili(,\. 
A reflex dilatation o1 tin i(ss»]s (Iku takis pla<*(, change of tin* 
blood flow oeein s, ami ilu (oiij;(«.tiitn uid juin ait iiluttul It is 
cbaracteristie of i1ks( (hat llu pain i^ relieved by btrojilmn 

thus or diurttiii 

The tjine of oH'>< t xaiiahh, .iiid ui(< ti sums to lx* the result 
of exertion. Yd » vition is not (la < ill'll , iti all t.isfs, ff)i, m some 
instuiiecs, tlu p<iin appiai" m tin niiddlt <d tli< ni^lil wliiU (lie 
patunt Is sUi ping <pii( Iv I Ik positinnoi tla hodv ol tlir p.itnni 
seems to Iliak( .idiibi<ii(< oiiK iti in imliv idtui < W illi somt>, 

the pain ronit'^ on wlan tin \ im st nitlinj:, wink with oIIkis it 
appears will u tin V ait hiiig down (l»inii)on, II) Kmii/IikIis 
(oT2) claims ilut tin pnn is mo"! li il>li to dixilop whin tin 
patient is Biiig down I!i nnlon < alU alti ntion to ilu di-'li nlion ot 
the bowtl with liafns, wlinli liujuinllx <01111 on ^ome limi 
during the attaik Dm mg tin ill nk t<ndlllK»■^ ol the aoit.i and 
neighboring ni 1 \o Ininks j., piiwcui, ami, uioi<lmg to Ibooks (M>, 
p. 784), ]HJoists toi soim timi .itliiw ml 

In soTiK (.!>'(s, as kIiImI hv I{o■"^l^<^ (<»-'*), svnijiloins of 
gastric distillbdiiiI m.iv lx jniHut Im \< its witlimil a Ivpnal 
attack. These an (in (.isis wlii(,li m hupKnlK 'liagno-»<<l .u 
htomaeli disordeis \i ii 1 losi !< m^is ol tin .i< H 1 -i 1 ms to lx inon 
coninion in men than 111 womiii, ami most jii*|ii(nt m the vi.iis 
from fort^ to 

IncreSiSe of Blood Pressure lint imM..tH ot hIoo<l pi(S'>uii* 
alone ina\ eanst pain iiathiini<l hx I’ll (I) wh<i, 1 1 i \amiiiiiig 
eases of lead eoln, toimd tin hh o<l Jni‘^''ml in tin inli-tiiial V(‘s 
sels increased from mu halt to twiu tin mninal piissun 'Plus 
increased prissim nutans tin tiiminil luixi tilaimuls, <>r re¬ 
duces the one Illation 111 tin iiiti-tim, thus i aiding pun 

Ihtenmttent Claudication. Tlnu i'.a|x<uliai ami eompara- 
tiveljr rare condition, especiallj, ficipunt lu mah liussian 
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ITebrewh, in which pain in the lower litnhs is associated witk vas- ' 
cular altera f ions. It was first described by Charcot. There is* ill 
this divirder, a seii'.alion of niiiiibness, fatigue and pain, which 
conus on in <nje or i»o(}i Ic^s on walking!:. Tt increases in severity 
after a slioH lime fifteen minute', to half an hour—and renders 
l<ieomolion imposoibh*. On nsiino, the ])ain di'.appcars, to ap- 
pe.ir aeain after walking. In advanced ease*, the ])ains occur 
'.jxmt.meonsh, from lime t<i time*, or they are per>'i'.tent. 

The pains Ksemble those of a sciatica, alllionah they are apt 
to he more diffu'.e, in\r)l\iiifj; ihe entire ealf, or thi^ih, rather than 
following a ner\( trunk, ('\aiiosis, j)aIlor and coldness are fre¬ 
quent ae<*ompaii\ ing -ymptoms. Th<y can be indiu’ed by having 
the ])atient w.ilk linskl_>, wlam the soh* <»f tie* foot will be observe<l 
to be wa\\ and cold. The absiniet* of joiUalion in tin* dorsalis 
jHtlis and posterior tibial arteries is a mark( d fi'atnre of many 
eases. Artm ioscl(*ro''is is a eonstant aeeomp.iniment, and X-ray 
examinations of the legs will oftem show the jmstmee of hardened 
calcified ltlo«Kl \<ssc|s. An obliteiatim* arU'ntis alters the nutri¬ 
tion of the mn.seles and iui\\ 1m‘ the eau-(‘ of the pain on w'alking. 

At times a spastic \ .iscular condition ma\ rest at the bottom of 
the disorder A\ith(»iit any proiioiinei'd organic ^aseular lesions, 
althouah these are' probably i.iil^ cases. It ma^ also be due 
to e*oiig('iiitalic small blood \e'ss(*ls. In tlie' majority of those cases 
tlie> eirganie Aascul.iv edianaes cenne ahma later. 

An intermittent elamlie*ation of the' arm ma\ bo present. 

Erythromelalgia. lle*re the eliief features are* pain and red¬ 
ness of tlie skin, ])artieularh of the fi'et. less e»fte>n of the bands, 
still more* rar(*l_\ of all feinr e \lremiti(*s. Pain is an o.'irly sign. It 
e'omts on afte*r e)\or exertion, and is iisiiallx abnijit in emset, al- 
tliemgh ot*e*.isioii.iIl\ araelnal in its (Ie*\el<»pment. The* halls of the 
toes and the hee'U are* the site*s of tnaxiinuin iinolveinent. Rarely 
the whole* extreniit.x, nppe'i* eir le>wt*r, is invaded. There is, in addi¬ 
tion to the pain, rexluesis, and the tips of tlie fingers or toes are 
sweillen. 'riie're is a sonsatiem of ewepiisite pain, with burning, 
and, a.s a matte>r eif fact, the local temperature is raised. The 
blood vessels pulsate, small nodules appear, and marked sweatb^ 
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t. Other sensory changes are sli^t^ and consist of a 
toilj hyperesthesia or hyjwsthesia. 

The pain varies. In the more advanced cases it is severe tor- 

p'. • r 

hire, but may vary from a mild discomfort to agonizing pain. 
Oold and the recumbent ]K)Stiirc rclit've it, while lowerirg the af¬ 
fected part, standing i»r walking (if the 1e(*1 are atfeetid), ov the 


application of lieat, increase, its ^eYcrity. On walking (f(‘(*t be¬ 
ing alfectod ), the swelling is iner<'ase<l, and the re<ln<»ss heeoiiies 
9iiccGf5siveIy more marked. 

This conflition is ]»rohahly niore than a singh* entity, since it 
may be associated with disease of tlie sympathetic cells fin llu' 
cord), or with dist‘ase of the j)eri])]ieral nerv<‘s. Again it is allied 
with vascular disor<lers. It is jjrohably a vasomotor neurosis of 
central origin. 

Embolism and Thrombosis of the Mesenteric Arteries.—I'lu^ 


niesont(‘ric arleri(*,s merit .separate' consideration; ami it is ('spe¬ 
cially lU'et'ssary to review tlu' (wo mo,>.t iinj)ortant causes of jeain 
in lesions (»f these vessels, nanii'Iy, thrombosis and emholisin. 

In both of tlu'se eonditioiis tlu' blood siipjdy to the inlc'stim* is 
cutoff and jiaralysis (ahsiiice of jx'ristni^isj occurs in liu' albs'led 
segment of (he bowel. 'I'liis paralyzed bowel acts as a barrier to 
the forward nioNciJicnt of the; feces, and all the signs ami sy?nptonis 
of obslruetion lake place, Iti emb<di.sm tlicsi* symptoijjs ar(', as a 
rule, sudden in onset, Avliih; in thrombosis ibr'y (b'velop more 
slowly. As in intestinal obstnielioii from «*l[ier caiise.s, gt'uerally 
the first sign of tlu* disi'asc* is puTn, wlii(;b is sudden, sharp, aeut(!, 
and is referr<‘d to tlu* cpigastrinin, if the siijx'rior niesenleric ar¬ 
tery i.s affeelt'd, while if the inferior is tlu* om* involved, (be [min 
is referred to tlu* region of the abdoinen, Iwlow the iimbilirnis. 
Shock is a constant symptom, aecojn))unying tlu; pain. After the 
first acute [min, there i.s oft('n a lulling of the pain-s(;nsation, but 
the pnl8(; eontinnes rapid (tlu* effect of tb(' .shock). In a short time 
the pain again iK'como.s pnmiim'iil, ami is of a coli(;ky character. 
The primary pain is rc'garded as due to (he sudden slumk to the 
mes?enterie nerves, the ?e(;(mdary as due t(j (he pull and drag upon 
the mesentery. As soon as the .s(;giriental bowel paralysis becomes 
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complete, sign*, of ohst ruction, bueli ag vomiting, mtemtMV 
^oiiJJlns at fir^t, of the contents of the stomaoh; 

of thf l)<m( I flown to the point when the obbtniction ha$ oocrntre^' 
1 h( Ixtwfl nu»\(ni(iih a1 this tinif ott< n contain blood, whjcii lH 
Iinalil H )ti(l iiid sMMCwliat iluid, in olwtnKtioii of the inferior 
iiK '•c tit( IK It IS (I tik III ( mIoi and '•onnwiiii (lotted inhesions of 
the sii|i(ti(>i iii(s(]if(iK ait(i\ V luiiioi (oinposfd of gas also 
inalvi s Its i})p(aian(( in lh« .iIhIoiik n llii'^ tnnioi is gdierally 
inoM niitkc<l on the hit ''idc in legions ot the snpciioi iu<'S( ntcri(^ 
while in h ^loiis ut tl( Intel lot nn^cntiiu it is more marked on 
tin iii^lit nh III I KICKS the il><]< men 1 Ills tniiioi muss cjnickly 
he ( oiiK s of etc it < Me nt and soon (K ( npn the (nine alKloiiHii. At 

tin siiiK tiiiK i 11 iiisiid ii ion f iki s ]) 1 i(i .ind on (cliotoiny a 

hlooiK pnitoiii il tliiid I" t< iind Should he olisliiKtioii he nioie 
1,1 idii il, siK h Is o(( Ills iiom in IItc 1 loseh losis pain is a marked 
s\m|itom it Is lilt (oiKf ml luit is ot i tliilini> diaiactci, such 
<is we find ]ii(s(iil III mollui lot ition in muiii.i pet tons I*ain 
td this tluiitlci, without iii\ w llthlinetl, a(ipaient ])athology, 
should .ilw i\'' t m"! iis ttitNimiin flit lift rial s\stem ioi arte rio- 
se le itKis 

Aneurysm ^\ lit n the eoits of an ii1ti\ aie ilmoimally di- 

littti single III (II nmsv we liixc i t emditioii i allt tl ant iiMsm In 

tills lilt pun is tins! ml mtl i,niwiim as i inie In stmu eases it 
IS paittwsin il tin lull tdit n in llit e ii 1\ si i«>ts tii aiie in X"!!! it may 
he eiiiiitK ilist Ilf In nim\ e i>('^ tin jnlient hte ili/es the ])ain 
inti tilt turn I niKs he piissmc the aihttitl aiea with his 

hantl, md i e h n n le nstu o| the dise is* is that the ji pleasure is 
alw ixs \(i\ lit till slmiild an\ sinstux rnntshe jnessod upon 
1>\ lilt tiinitn nil''"' |»•lln is leteiieel to then piripheial digtribu- 
titms 1 he s( leliiittl pmK^al^ with the situation ot the tumor. 
\\ lit n tilt nth td tin at 1 1 i is mxtdxetl, ihi hit al ]).nn is telt to the 
naht ot the steinnin it ib uif the iiimtnm t>t the sieond or third 
nb with the ^le niinn nitl tin ie tn led pain is ft It in the inner Side 
ed the luht aim md extentls a" tai down i'. tht elbtiw. Fre^ 
qmnlh in an aneni\''ni of flu thoiadc aoita the pain does not 
ftdlow the distnbntion of tht intercostal nerves, but is located OVejp 




, shoUMer and arm. The aiieurysmB of the 

ftorta, however, do not prodiico as much pain as do those 


i abdominal aorta. In this latter ]>ain is very severe, and is 
in the back, as a rule. At tirst it is somewhat paroxysmal, and 
tlietl takes on a dull, borinp; ebaraeter. Wheti this occurs, the diag^ 
^osis of hoiiy involvement may he made with absolute eertainty. 
Obtain positions, iiamely, ilawe in which pressure is made upon 
the vertebra*, cause extreme, almost unbearable, ])ain. Hyperal¬ 
gesia, corres])ondinp to Head’s zones, is often present. These 
areas of hyperaljresia should be carefully souj»;lit for and ma])ped 
Out. In all eases of stispeeled ajieurvsm ean*fnl im|uiry should lx* 
made as to llu* preseueo of i)uin, because the [mtieiit inxjueutly 
neglects to rnenliou it. 


DISEASES OF THE VEINS CAUSING PAIN 

The lesions of the veins causing jtain are inllammalion, throm¬ 
bosis and varices. 

Inflammation of the Veins. lulhmimaiinM fif the xrins (fihle- 
bitis) causes a very severe pain, which is moni likely <ine to an 
associated iuvolvenu'iit of the surruumliug I issues lhau to the in- 
flanttnation iu the vein itself. .N'cvjrfheless, irre.-pec-tive of the 
cause, the pain is most severr*. eoiislant and aching in eharaeler, 
and is greatest when the limb is iu tin* depeuilonl position. I ho 
pain is increusecl by prcssiirr. I»y jm'iiiis ot the teii<l<*rness on 
pressure, the entire clistribution area of the vein can In; defined. 
Phlebitis is very common in tla- femoral ^listriltution folhjwiiig 
child-birth, during whieli a slight. inleeli<»ti of the iliac v(;iii lias 
taken place. Jt is also \erv frequent in the femoral veins follow- 
ingtyphoid fever. WJien so afleeted, (he jiat lent voluntarily lies .still, 
because the pain is increased by tlu* slightest movx'iuent. The con¬ 
dition persists for a varying peri«»d of time, and then disa])p(;ars, 
alGiongh slight soreness lasts for some time. In some cases of 
''^hilebitis, the pain is referr<*d to distant areas. This is due eitlier 
sure on an adjacent nerve by the inflamed vein, or to a 
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eoniinunieatr*d inff‘ction. In cases of pressure or inilammatioii 
the sciatic, or of the lumbosacral cord, the pain is referred » 
the urea (»f distribution of the sciatic (Peterson, 625). It is moat 
intractable, and is curable onl,v on the aniolioration of the causa* 
li\e Jision. 

Thrombosis Since thrombosis of a vein is, in nearly all 
cases, notliin^ nmn* than an intlammatorv process, the above de¬ 
scription of plibbitis will e(piall,> wtll apply to it. 

Varicose Veins. Oi \ciricosities it is onlv necessarv to speak 
of those of the biwer (‘\tn unties. Varico'.ities in other regions 
are enlirel\, or almost entin‘l\, painU'->. When \aricf)sitics occur 
in the lowir e\trr‘niiti(‘s, th(>(\t(tnal and internal saplii nous are 
the \eins priiicip.ill\ aflecicd, and it ',(eni', tb.il the int( rnal is, as 
a rule, more se\« relv imohed th.in the •\urn.il. (*<aisefpiently, 
the local '^Miijitoms will b(‘ more niarki d on the inner than on the 
outer sid(' of tlu* h“f». Thi'' aari'es well with the histories, for 
most of the patients comjdain of pain beainnina abo\c the knee 
and runnimi around to tin* inner sub* <d the* b'e, tlumce down on 
the posterior surf.iee of the e.ilf, e\teinliiie, in some eMse--, e\<‘n as 
far ns the h.ill of the foot. r-nall\ tlw' jiain is worse at night. 
During th(‘ d.iN the patient, as a rule*, has hecii standing on his feet 
nmre eer h'ss, <in<l a eenain anmunt eif luflammatorj e'oiigestion re¬ 
sults fieuii this. Ill many eases eif \ane*e»sities of the internal 
sapheuieuis if pre'ssiire be‘ made* oii the* autermr e*rural, pain radiat¬ 
ing into the* June*!* half eif the* thigh and the le‘g will be felt. After 
the feu’iuatieui eif ail ule*e*r, the jiaiiis are* \e*i\ se\ere, and make the 
patient’s life* uiise*rabh*. The*^ are e-ased by the application of 
firm pre'ssiire', wliie*li weuilel see*m to imlieate that they are due 
eitlier to traetieui from the e\e*es.si\e granulations, which, when 
filleel, drag upeui aiiel si retell the terminal ner\e lilaiiiciits, or to 
e\pe>sure of the ner\e endings in the floor of the ulcer, which 
follow’s iipeui (lie remewal eef the orelinarv ple»teeti^e layers of the 
skin. Jn any ease the jiain is extremely severe and is much worse 
when the limbs are in a elcpcndent position. 
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TIIK (iLANDULAll TISSUES 

The Glands. ~ Tl)(> ])rin(*i]>nl p;laiuliilar strnctiiroa aro the 
glands with duels, as the inaiumary and those found in the ali¬ 
mentary tract (salivary, pancreas), and those without a <ltict, the 
so-called dii<*tless glands, as tlu' lyin|)halic, glands, the thymus, 
thyroid, pituitary aiu! the adrenals. 'rheiM* an* also uinue.rous 
small secreting glands found in the niiicons lining of the alimen¬ 
tary, respiratory and g<‘nitonrinary systems, lull these, arc of siieh 
minor importance that they d(> not merit a e»>nsid('ration. When 
pain is located in a glandular stnielure, it is dm*, as a ruh*, to dis¬ 
tention of the capsule of tlu* gland. 'Fhis distention, in its turn, 
is usually the result of inllammai ion. 

In those eases in whi<*h dist<*ntinn ha.s occurred gradually pain 
may be ahsent. As a rule, it i.s preM*nt only when the distc*ntion is 
acute. I’lie jiain of large, glandular uh.scesses or ol tumors of the 
glands is further iiicu’cased by the ])ressnre, rd the. tumor mass 
upon adjacent organs or nerves.* In case of jircssun*. upon nerves, 
the pain is referred, as a rnh*, to the peri])lu‘ral distribution area 
of the nerve or nerves involv(*(l. 

A special considt>ration <>i the most im])ortant of the glandular 
. structures is in order. We sliall commence with the mammary 
gland, after which we shall consider the adrenals, mesenteric, thy¬ 
mus, and thyroid. 

The Mamnuiry Gland. —The mammary gland is situated in 
the lower part of the auterifir lateral surface of the thorax. Xh© 
sensory receptors of the gland arc found in the alveoli, from which 
fibers collect to ultimately join the fourth, fifth and sixth 
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ititercofetals, in wliich they riin to the cord. The 
associations arc with the thoracic branches. The ^in 
gland rcceiv€!S its nerve supply from: (1) the supraclainijiti^^^ 
branches of the n'rvical plexus, and (2) the anterior and late^.1 

’ * 1 ' 4 

Cutatj(tous branches of the second to tlie fifth intercostals. , , . 

J’ains in tlu* breast may occur at c(‘rtain jdiysiological periods' 
of a woman’s life, such as in infancy (shortly after birth), ptt-' 
bcirty, during menstruation, and at the beginning of pregnancy. 
These y)ains may be pure reflex, or rather transferred, pains, and 
arc probably due to stimuli carrie<l through the nervous system* 
probably by the same well-delined jjutlis tbnaigb which other 
stimuli arc carried when, in jiregnancy, the breast begins to per¬ 
form its function, and lac-tation coinnienees. It is a moot (piestion 
whether there is, or is iiot, objective cause for this jibenomenon, 
for it seems that the stimuli transferreil to the bn'ast from the 
genital organs cause soiiu* slight tumeseenee iti the breast, prob¬ 
ably enough to produce a subjective st'usation cif jiain, but not 
enough-to be piTceived objectively. A j»eeuliar thing about this 
pain, which sei'iiis to verify its nervous genesis, is that it may be 
spread over a wide area, so that it sometimes involves the side of 
the thorax and the arm. '^I’liis might lx* aceonnt<‘(J for by the ov^er- 


flovv plienonienon wbieli has been described in a yirevioiis chapter. 
The intensify of the y)ain varies from a slight, hardly noticeable 
sensation, to one of juost iii1ens<* distress. The hyyieralgia is not 
always confined to one breast, but may involve both. In the 
newdy-horn infant, an inllammatory change sometimes occurs in 
the breast. 'J’liis is })robably jiaiuful, but avo have no means of 
drawing yjositive eonelusions. (See Uterus and Alamniary I’ain in 
Uterine Disease.) 

Pain in the breast may be due to the following pathologic 
causes: 


(1) Inflammation: (a) lactation mastitis; (b) stagnation 
mastitis; (c) y)yogi*nic mastitis (extension from neighboring strue-, 
tures, lymydiaties, blood) ; (d) small abscesses which form in 
the areola from a fissured iiiyAple. 

(21 New growths: (a) malignant, as in carcinoma and 





and tanderness are not marked^ bnt may be present 
^^j^nokodioally)^ (b) beuigu, aa fibroids. 

‘V.rt Tumors of the breast, as a rule, (io not give riae to referred 
^in. Fiaaure of the nipjde is \t>rv pninfiil, the same as ia a 
fissure at any of the oth<*r openings of the lK)dy; for cxuinplo, 
the anus, the niontli, or the nrefhra. Sjinph' ey^ta of tin* breast 
generally give rise to eoiisiderahh* jniin, espeeially if they are of 
rapid growth. 

Most of the })ain pi'oiluced li;s m.unuiiiry ehanges is loenl, but 
retention of milk, huekling (foreihl**), and |mlling on tlie iiij)ple 
often give rihO to referred jmin in l!ie area of llie fourth and fifth 
dorsal segment. It smiH to 1 k‘ an iinariuble rule that truetion 
upon the nipjde produces pain o\er the angle of the scu])nla pt)S- 
teriorly. Soinetinms it is referred along the side to the anterior 
part of the chest, and is felt Ik'iK'ath the breast. 

I*aiu and discomfort during nuaislriial periods .shonhl cause 
the diagnosis to lean toward mastitis, (hircinoina in the early 
stages is gtmerally not tender, while mastitis, as a general rule, is 
tender. 

The hrr'ast may also 1 k' subject to referred pain from the 
f(‘mah* s(*xual organs, for which see p. Tl.'i. 

The Adrenals.- Tli(> most (‘ommon, in fact the oni\, condition 
in the adrenals which vve are .sure of as a cause of ]»ain is hemor¬ 
rhage. ^riie hemorrliage comes on suddeidy and eanses a great dis¬ 
tention of the ea})snle of the gland. 'I'liis, of course, ])roduccs 
pain, sudden in olivet, and iiujs't intense. It Is, as a r>ile, localized 
in the ej»igastrium, but may radiate to the h\poehondriimi, or to 
the low’<‘r abdomen. Digestive dislurhaiiees in tlie form of per¬ 
sistent vomiting and diarrhea arr* ass(»eiated with this pain, while 
at the same time a fall of blood jiressure, rapid, weak pulse, and 
reduction in temj»erature occur. The skin gra<lually aa.suincs a 
yellowish or brownish color. Debility, eoina and death finally 
ensue. In regard to the debility, .Murdock (ii'J7), ipiotiug from 
Neusser, says that the ‘‘pennaiient sense of weakness and exhaiis- 
4ion, the lack of power and debility frequently present a striking 
Auntraet to the relatively good general appearance and tlic ahum 
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of ftodominol fat” On ^xaminatiou of the abdominal .wall 

ji > ’ 

'0ke ia sometimes impressed with the excessive tenderness which is 
present 

The Mesenteric Glands. —The Tnesenteric inlands, even though 
'enlarged; do not of tlieniselves cause nuich pain, unless the enlarge¬ 
ment is excessive, when, by encroachment upon neighboring struc¬ 
tures and interference wilh Iheir function, they may* indirectly 
be the cause of pain j»ro(luction. In tulK-rculosis, when the mesen¬ 
teric glands reach an enormous size, the patient often complains 
of aching and distr(‘ss, or, as fr('<piently ex[»ressed by negro sub¬ 
jects, ‘^a njiserv in the abdomen,” This misery bf‘comes an acute 
pain, should the gland, iM'comiug (h'generated and caseous, sud¬ 
denly rupture and ca^st its contents into the ])eritoneal cavity. The 
pain now assumes the characteristics of that due to general peri¬ 
toneal irritation. 

The Thymus and Thyroid. —The thMuus and thyroid are en¬ 
tirely without pain production, unless they l)ecome acutely in¬ 
flamed, when pain })henoinena appear. Frequently in thyroid 
tumors and in disease of the gland pain is felt in the occijuit, in 
the shoulder and back of the ear, diu* to irritation (pressure) of 
the posterior auricular. Tu one case pain was c«unjdaine<l of over 
the second dorsal spine. 

In Hodgkin’s disease pain in tlu* arms is very common, be¬ 
cause of the pressure exerte<l upon the nerves in the axilla. In 
the same w'ay pain may be felt in the lower limhs frfun pressure 
upon the anterior crural nerve by enlarged inguinal glands. 



CHAPTER XIV 


KKOIONATv PAINS 

As an aid to a quick orientation of the cause of pain which is 
felt in a special are.i, the body niu^y Ih‘ divided into different re¬ 
gions, as the head, neck, arms, clie‘«t, ulKloinen, and the extremities. 
Each of these will Ik* fully discussed under -pecial headings, but 
at first a brief, geneial review of the dillerent pains in these 
regions and their significance mil be undertaken. 

THE HEAD 

The head is a most ini])()rtant Jocali/iiig center for pain, for it 
seems that here all the aches and ills of the hninan body converge 
to bring torment and suffering to the unfortunate individual. 
Head pain is partially considered under headache, which includes 
the pains felt in the cranial part of the In .id, but headaches do 
not include face pains. These arc lery important, as they in¬ 
clude one of the most sinister of all human ills, namely, trigeminal 
neuralgia (tic douloureux). Its ]>ains occur in the forehead, the 
cheek and o\er the lower jaus. There are well-defined spots of 
maxmiiim teinlerness, which are shown in the drawings. Of 
other im])ortant causes of face pains, sinus disease probably ranks 
next. These sinus diseases include the frontal, ethmoid and an¬ 
trum of Highmore. When any of these structures is affected, 
pain is comjdained of by the patient, and at the same time tender¬ 
ness is marked oier the diseased area. (Should tenderness not be 
present in the area in wliieh the patient complains of pain, it 
indicates that the pain is a referred pain from some distant regi(% , 
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A good example of this is pain in the temples, referred 
carious teeth. Reference to Figures 61 and 62 will do xtioi^, 
localize these different pain areas and their significance tlian ftliy 
entire volume of description. Head pains referred (reffected)^' 
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from alhlominal and thoracic organs are described in the ehajiters 
under their rcsjicctivc lu^adings. 

The nio‘,t importaiil of the l(»cal h(‘a<l pains is headache, or, 
as it should be called, head ])ain. When a patient complains of 
headache, he should alwavs be a'-ked, “Is it a pain, or is it only a 
sense of pros'>iire I f it is u sense of pressure, the consideration 
will be entirely different from that of true head pain. 

Sense of Pressure in Head. —Eflingcr has graphically dia*^ 
cussed this condition, es|)ecially in its relation to neurasthenia. He 
notes that “the pressure is fell in the top of the head, and is espe¬ 
cially severe in the morning. It generally continues all day, 
thouirh it may lessen tow'ard night. This head pressure, which is 
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18 particularly a characteristic of tired persoiu; those 
overworked, either physically or mentally, and those 
hours of labor are too long or tia) continuous; those who are 
juscf^itarily weak; and tho'^e who haA’o buffered from severe dis- 
^euise (influenza) and ha\e oxerled tlieinselves too soon thereafter. 

If the sensation is d<‘seribe<l b^ the patient us a pain, h('ad- 
aches should then he coii-^idcTed. 

Head Pain. — Tu the diaiin<isis o*f headache it is well to ascer¬ 
tain. first whether the ])ain is unilati^ral or hilateral. If it is bi¬ 
lateral, it geiier.ill^ is an indication that the uuderl.’sing cause 
is of systemie origin, uhile if it is niiilaleral, as a rule it is an in¬ 
dication that tlic cause or causes acting to ]iroduce it are also uni¬ 
lateral in their origin. Where headache is unil.ileral, it is always 
wise, hefore making a more (‘\li‘iitled s<*areh, to examine the head 
for local causes, ^uch .is inllaininations, or to e\ainiu(‘ the organs 
located in or associated with the skull, such as the eye, the ear, the 
nose, the teeth, and al-^u the throat, which in many eases is at 
fault 

The following outline of tlu‘ prlnei[>al causes of head pain 
may bo of \.ilue in tin* di.ignosis. The elassifiealion 
used is b.ised upon an anutomief>-j)li,>si(dogie basis. Accord¬ 
ing to this, head jiaiiis may he diviiled into two great 
classes: (1) those of extracranial origin, and (2) those of 
intracranial origin. 

Head Pams of P.rirnt lanial Ot if/in.- Kxlraeranial head pains 
are caused h^v legions of tin* skin, nniseles, tendons, hones, and 
nencs. The includes the ejtiderinis and siiheiitancoiis tis¬ 

sues, an<l is the seat of pain in iKuinilgia aiul su]>erfieia] iiiflum- 
matorv Ic'^ioiis. Excessive W’ciglit of hair may be the cause of 
severe and elironie lieadaehe. 

The musdes are tlie seat of pains, the result of such metabolic 
disorders as occur in rlieuumtism, gout and diabet(‘s. Tiiflamma- 
tion likewise may Ik* a cause of local pain. In this eoimeetion 
it is well to mention a condition described by many writ'rs, in 
which headache is due to indurative jirof'csses, occurring in the 
("Ihusoles of the head and neck. Edinger claims that, though 
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almost uukno^vn, the indurative variety of head pain is probaMy 
the most ('oninion of all headaches. In those suffering freon ity it 
is fountl that at the insertions, or vsrithin the bodies of the muscles 
of file head and neek, there ajipears a lliiekening which at first ie 
transient and then later becomes eonstant. 'Phis thickening, prob¬ 
ably of chronic inflammatory 
origin, irritates the sensory 
nerve fibers supplying the 
part, and thus ])roducos pain. 
Idle pain occurs in parox¬ 
ysms, wliicli may be brought 
on by emotional disturbances, 
jdiysical or mental fatigue, 
sinldeu ex})osiire to cold, in- 
surticient drying after wash¬ 
ing file hair, a stay in bad¬ 
ly \eutilat(‘d places, and the 
approach of damp or chilly 
weather or slorins. The par¬ 
oxysms are least common in 
summer and most frequent 

Fig. r>3.—FiGintR Illxjstiiating the in (he fall and the spring. 

Places Where iNDiiiATioN Takes dovelopmeut of the 

These areas are teudei to pressure. induration three stages can 

be defined. In the first stage 
a swelling of a soft, Aielding consistency, <»ften present in the 
bodies of tho muscle'^, make'' its a])p(‘aranec. A puffiness to the 
touch is now felt at this point; then, in a short time, a slightly 
elastic resistance develops, as though some organization had taken 
place; and finally an induration, in wdiich there is an absence of 
elasticity, occurs. Organization lias now advanced to the stage 
at which a substance of cartilaginous consistency presents itself to 
tho examiner. Tlu* <ddcr tlu'se thickenings are, the harder they 
become and the more resistant tbev are to treatment. 

I * 

Tho 8ym])toms are characteristic. Attacks of pain occur, 
which at first are alight and infrequent, and then gradually he- , 
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mote frequent, greater in scrority aiid longer in duration. 
Sometimes they are of a dull, aching type, and arc almost con- 
Stfuat} again, they are sharp and ihuMing. They occur in various 
parts of the head, the location depcinlinif u[ton the site of the 
local enlargements, oAcr aaIucIi thcA are nsnally found. Thej may, 
however, radiate to other parts. Loral pressure often ai\es relief. 
Before an attack the enlargements hceoine swollen and sensitive. 

The symptoms associated with this disorder are tlie marked 
susceptibility of the jiatieiit to colds, dtpres-tion of spirits, and to 
mental torpor, (la'^trointi'stinal distuihaneos, to\ie in character, 
occur, and spasms m tlu' legnmsclcs and niAulgia in different 
parts of the body take ]»lace. ll\perseiisitn( lu ss of tlu* teedh and 
a pyorrhea aLeolaiis are aUo set n, and on forcible twisting or 
turning of the neck llurc is intense p.iiu at the inscitions or along 
the bodies of the neck muscles. Loc«il tdideincss oxir the sites of 
the enlargemciits almost alwaAs is preMiit. Jt is most (‘(»nimon 
at the insertions of llic trape/ii, scahni, sjdemi and '-tiTiiomastedd 
muscles, 1I\personsitiAc ])oiuts are tiften hnind round the base 
of the skull, from one nia'^toid ])roct*s‘> to the other, and on the 
spinous process of thi‘ cervical Aertehnc, particularly the* iijiper 
cervical Aertchra*. The siijiraeudjital re‘gif)n also is often in\e)l\e'el. 

These indiiratiAo heaelaedics aie‘ tej he' diagiiO''e'el fiom: (1) 
Meningitis, in AAliiedr fever is jire'scnt and induration and li^pe'r- 
sensitiAcness are ahse'nt. 

(2) Migraine, in Avhich se'iisitiAe aura are jirescnt, indura¬ 
tion and local h^>])e'rscnsitiAcncss are absent, nause'a aiiel veuniting 
are presi'iit, and no relief eoine s from massage. While licre'ditury 
migraine be*gins in early youth, iiieluratue he^adachc apjK'ars in 
later life. 

(3) Bone eliscases, such as inflammation, caries, giiinniata 
and tuhercnlersis should also he e'are fulh eli.igneiscd, as they eiftcn 
give rise to local head pain and indnratue aie*as. A careful stmly 
of the general sjmptom-complex will often cl.irifv the situation. 
As a rule, though, the indurative heaelaedics are very eonimon. 
They are very easy to differentiate, because of their local 
(^aracter. 
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That long-continued contraction of a group of 
may cause jmiu is ])OSbible. Thompson (6t30) descHl>e0 
liradaclu*'* vvhjcli aris(‘ from tlie long-continued contracticm of th^ 

# t 

occipito frontalis iniisflo, a-, the result of a strong sensory imptOsh 
siou, coming ironi the cm's, (mvs, or other channels of sensation. 
They univ, ljo\\(V('r, lx* jiroduced only as a result of tho irritation 
of eohl and strong winds. 

Allies. -3’lie head jiains dii(‘ to lune iinohenient aro to be 
classed nnehr luniralgias and lUMiritidc--. Tliere is also a local 
irritation wliieli li.is not pr(»giess(d to lli<‘ ^tage ot inilammation. 

Neuralgia, wliieli means iun< ]).iin (for a eom])lete descrip¬ 
tion see nnd( r Xenialgia), is a latlur fie(|iient eanse of ])ain in 
the lieail. In il pMs-.iiu jioinls e.in he found, eoi le>^pouding to 
tho emerge nee of sdison n«r\e-. tiom the ^knll. 'l lie iic‘r\es most 
fr(‘i|nentl\ iinoKed an' the tiigiminal and the eer\ leo-oecipital 
hranehes ol the een leal ph \ns. Neuralgia is In ipientl,> the restllt 
of wasting dis(‘i-,(s, nialnntrition, exjiosnie, jioor lixgunic condi¬ 
tions, ilieiiiiisili>m, gout, diahett'', .imniia, thionie iiialaiia and 
acute infections disease. 

Nmritis, a somewhat .illicd comlition, <lifl('r-t tnuri neuralgia 
iu bdiig a uiiK'h moie aeti^e iiiflammatioii of the miwes or nerve 
sheathe. In it the ntr\t' is panifiil to ]irossure, uiii'-eiilar twnteh- 
ings occur, and, if tlie condition contiiincs long diougli, a final 
atropin ami ]iaial\''i'' of the lelati'd inusclcs nun result. 

Tfeail ])aiii ina\ also he indiudl l^^ tlu' proiluet'' of metabolism, 
which act loc.iJl\ upon the muscles ol tlie se.ilp .ind iirodiice pain 

irritation ol the st'nsoiw lU'nes in tho sanu' maniu'r as it is 
jinxlneed in gout and riieumatiMii. K^peeiallx is this liable to 
hapiieii should tlie resistance of tin musek'h h.ne Ix'cn previously 
reduced 1 >\ exposure to cold or dialls. In neuralgia-* and inflam¬ 
mations thcie is alwa^s a certain amount of as>,ociated liyperes- 
the,sia, the affeettd part being, in many eases, exipiisitely tender. 

In addition to lieadaclies due to local causes are those which' 
are the result of c'oiiditioiis pre-ent at a distance from the area in 
W'hich pain is felt. These are classifaed as projected, reflex, or re¬ 
ferred headaches. Projected headache is the result of nreasttM 
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oratnial nerves, either in their exttacranial or intra- 
oonrse.* Such, pressure may be due to tumors, caries of 
(especially caries or periostitis of the bone ut the foramina 
«33dt) and to foreig^i bodi(*v. 

* Keflex headache is due to a '»tiiiuilu8 carried throupfh tlie 
Stervous system from souk* distant ori2;an. Jn tliese heudaclies the 
action is ujum the Ti(‘r\e couters, or in'rvcs, either indirectly 
through a<ljaceiit nerve eenters, or directl> by the action of irri¬ 
tating bodies (toxins of di-iease and oruauic or inorganic 
poisons). The fifth nerve se('nis to Ik* espeeially snhj(*et to irri¬ 
tation from extraneous ean-es, and the ])art that seems to he most 
commonly affecte<l is the (jusserian ganglion. 

. Kcferred hea<lache is the n'siilt of a r<'f(*r<‘n<*e of stimuli along 
associated or relat(‘d nerve j)athvvavs, as is exemplitied in the 
frontal headache following immediately aft(‘r the drinking of ice- 
water, etc. 

IIkai> Pai\s ot Tntrac’ramal Orkmn,—T he intracranial 
causes of headache are: Mening(‘al change*,, functional and or¬ 
ganic; certhral toxemia; cerebral anemia; ccrehral congestion; 
increase of <*erehrospinul fluid. 

Menhujes as a Cause of JleaJadir. —Stretching and pressure 
exerted on the nieninaes is the most important caii^e of he.Kl.iche,’ 
and produce*, the most seven* and |)ersi*>tent pain, as in cere¬ 
bral tumor; here, owing to the gen(*ral increase of prv'Ssiirc from 
tho growth, llie headache is a})t to he diffuse. However, wlu'ii 
the cortex inenihr.nKs arc involved, the pain lK*conK's jocali/cd; 
and this localization is of Uic iilniost value in defining the •,ite of 
the tumor. 

The general cause of mening(*al stretching and traction is 
pressure from underlying structures. The jiiaaraehnoid is ])rob- 
ably not supplied with sensory nerves, and it is very likely that 
its only nerve sujiply consists of those sniijdying the blood vessels. 
Therefore, in cases of lept<»nieningiti.s, it is the congestion inci- 

* 

iThe meninges Hceni to be almost insensitive to the ordinary stimuli, 
when the skull is opened under local anesthesar they may be touched, 
‘j^ehed or cut, without the patient complaining much of pain. 
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dental to the iuhammation that causes pressure upon the 
and its nerve filaments, and so prodm-es pain. 

^5tretching and presMirc on tlie nmninges may also he caused 
by an increase in the cubical contents of the cranial cavity, such 
as occurs by an incieasi* in the brain subbtance from new growths, 
abscisses, and increase in tlie fluids of tlic brain (blood and cere- 
iirospinal fluid). 

Increase in brain substance is found in new growths, such as 
tumors of the brain, '’riii'se cause jiain by increasing the intra¬ 
cranial pressure. This the^v do in two wa;>s: fa) by an increase 
in tlie intr.icranial contents, which, owing to the jiressure of their 
mass, cause an increase in the intra\eutricular pressure, and (b) 
by raising the intnucntricular ])ressure, either by shutting off 
the means of exit of the intiaveiitricular fluid by blocking the 
foiamina of coniniuiiicatioii between the teiitricli's and the suba¬ 


rachnoid spaces, or ilsc, hy prtssiire on the Aeiiis of Galen. A 
loose libroma in the lateral \ciitricle may also act as a plug and 
thus pre\eiit the escape of ci relirospiual fluid, and cause intoler¬ 
able liea<lache, optie neuritis, eoina and death. 

i*ain, in some eases, in whiidi the tumor is (‘ortieal or sub¬ 
cortical, is produci'd In tin* growth jiressing direotl;y upon the 
iiieiniigis, and in this wa_) sipiee/ing the terminal nerve filaments 
meoij)uiated in its Mibstance. Tumois of the posterior fossa of 
the craniiiiii jjrobahJy cause the most pain. 

Diagnostic sMnptoins of tumors of the lirain are pain, which, 
in cerihral tuiiior, owing to the general iiieieasc of blood pressure 
from the giow'th, is as a rule diflused. Wlien the cortex mem¬ 
branes are involvid, the pain becomes localized, and this locali¬ 
zation is of tlie iilniost value in detiiiing the siti* of the lesion. 
When tlie pain be comes cireiiiiiserib(*d, it is most often confined 
to the forehead or to the occipital ri‘gion. Accompanviiig the pain 
there are disturhaiico of sensation and motion, choked disc, rigidity 
of the juipils, voniitiiig of a projectile character (with an entire 
aliseiiee of gastric symptoms) ami dizziness. Sometimes symp-^ 
toms of headache may In* almost entirely absent in brain tumor, 
as in a case reported b;^ Edinger, in which, on autopsy, a tumor 
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was fditnd in the Island of lleil of a patient, who iiad had head¬ 
ache only a short time before d(‘a(h. 

Brain tumors may be syjdiilitie, liilHreiiloiis, Indatid. carci¬ 
nomatous, sarcomatous, or osseous formations within the crauial 
vault. 

Brain abscess, caus(*s headache in the same inanm'r ns do 
tumors. 

Organic ( hautjcs. Oi^anic mi iiin^3;eal chai);i;es 

due to adlieslonsi, mtlaimnalioiis and hemorrhages eausi* liead- 
aehes. Adlusions hi tween the dura and the cranium are often 
the cause of scAore [i.un, Jocali/td oii'r tin* afl’ected ar(*a. Jaieal- 
ized head [miii ina\ also be caused b\ syphilis and trauma, or it 
may be the lesult ot intiamm.ition. Thi udlammalions causing 
thebe headaclii s are of twis tAjx s: 

(1) Pach Mill mill* it is iiiteina, wliiili is mi> lommoii in old 
people, and (]uite fie<pieiitl\ accompaniid with small .ind minute 
hemorrhaues. The headaehe freipnnth is iiitiodueid liN \omJt- 
ing, whieli sometimi's otrurs in jiaroxAsms, with hnef inlerv.ilri. 
Oeeasionalh it is comhined with a distiirhanee of eonscioiisuess 
or of parahfciis of some eianial ner\e (see pa^e ISO). (2) .\cute 
meningitis gi\es rise to an incri ased blood ])iessnie, which, in 
turn, causes an outpouring of s( ions Iluid into thi' mi iiingi's. This 
produi'us pressure on this mcmhraiii* ami on the liimiiial sensory 
ner\e filaments. Jt may als»i cause lieadachi* by iinol\iiig the 
nenc* filaments and meningeal endings in the inllammaloiy 
prooobs. 

Torvmn Jh(tflndif These an due to: (1) Kxogenous 
poisons, as aleohol, lead, iron <*lher, nitiogl^Acei in, am\l nitiite, or 
arsenie, and (2) endogenous poisons, as tlu* toxins of jmeumonia, 
typhoid fiver, iiiflnen/a, small-[)ox. ehronic gas^iilis, eliionie 
Bright’s disease, diahete-, cirrliosi>« of tli liver, einhral s\pliile,, 
gout, liv])erthxroidism, blarvation, and po-sildv diMMses due to 
alimentary dibturhanees. Toxins act b,> aiming the int rai eri hral 
presbiire throuah their action on the vasoniotors and jiossihlv also 
directly upon the sensory filaments in th(‘ ineniiige«. In addition 
to tUe reflex bead pain, some slight sluggishness of inlelleet is gen- 
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erally associated with these couditions, and this may 

delirium. ' 

)> 

Of the toxemias the starvation products due to nutritional 
defects, eaiiso<l hy anemia, are tlie most freipieiit cause of head 
pain. I'lie liead pain which tli(\> jiroiluce is mostly of local ori^u 
and lias been ascnlw'd to <i hick of nutrition of the trigt'xninal 
iienes, or, acconliiii* to Ac iinian. to a di'^tiirli.ince of the brain 
eoric \. This distnrhancc' KmcIs to pain. This manner of pain pro* 
diieticui ex])l.iins why the lieadache is relie\cd wlieu the patient 
reeliius, for, in doing so, he increases the blood snjiply to the 
brain and incidc iitally the nutrition. 

Ahimia. The diagnostic criteria associated with anemic 
headaches, which, in a w.w, arc staiw.ition headaches, are pain, 
generally vc'rlical, and in.idc e.isic'r on the patient reclining; pal¬ 
lor, espeeially marked on the Jijis; distnrhed sh'cp; drowsiness; 
edema of the ankles, droojiing ot the* (‘Nclids; and feeble carotid 
jmlsation, a syniptoin winch is of gr(*at diiignoslic importance. 
Lenharti! (.Munich Med. Wocli., IsTO, Xos. SD) sliowid that the 
headache and di//iiuss of chlorosis are assoeiatecl with an in* 
crease in the suhaiacliiioid ])r(‘.ssiire; theroiore, it is this increase 
ill pressure and (in many cases) not tin* anemia wliich is the 
cauhc of the lieiidaehe. 


CoiKH shou. (\‘re*l)r.il congestion seems to l)e‘ a true cause of 
hcadai'lie. halingtr e*lainis tliat the- headache of migraine is of this 
type, i. e., that it is due to a \asoni(»te)r congestion. For the <*xpla- 
iiatioii of the causes of these- lieadaelie-s, see under VAisomotor, 
Paralytic lieadache', which is descrihcel nneler Ilcaelache of 
Clironic Origin. 

(Vrchral cemgestion leads to an hunnsc in ihv amount of fluid 
in the hiKin. I'his increascel amount may Ik* the result of an 
increase in the amount eif blood in the brain siib'-tance (<*dema), 
or in th(* (juaiitity of the corehro.sjiinal fluid. I'he increase in the 
amount of hleiod in the brain is the result of an increase in the 
intracranial blood pn'ssure, or of venous congestion. 

Incrca&ed aiierial pressure in the cranium may or may not 
he associated with increased (systolic mean) arterial pressnr^ 
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Jgi'etnae nasei; an indt^asod arterial supply to the brain is due both 
^ an increased heart aetion niul to an inlerrnpthm to the return 
ftow through the \eiiou‘i chaimcda. Sonic eauaes of increased intra- 
craxiial blood prcs'jure, which ui.in, in certain conditions;., incite 
head pain, aie the following: hlo(*j>nia, liflinuj weights, sitting up 
Btitddcnly, lying down quickly, the hon/oiitul position, hard strain¬ 
ing at *stool, jiIusumI <‘\t rtion, niniiing and c\lrcnie heat. 

Predisposing Fod ins - 1'li( re arced lam i actors winch reflexly 
act upon till blood acss<1s oi the ssisoniolor ccntirs and cause such 
a lessening in contiol that slmlo cause % which ollicrwise would 
have uo action, act njum the cdi lual ci uli rs, and lead to a cerebral 
congestion. Thcsi* f.ictois arc uunlal (xcildiicnt, angtr, or men¬ 
tal labor (ac\crc), acting as a idlix cause of lu urasthenia, which 
in turn acts jirmcipall^ as a incdisjsesmg tailor in In adachc pro¬ 
duction. Other ntlix and clinical factors aic found in alcoholics, 
coffee and tea drinkers, and m iIkhc hiiffiung fioin fevers. Sun¬ 
stroke and ra]>id chilling of tin* sutfare, as m colds, also have the 
same effect. In coni(‘ cases tin re is a fiirtlar lisstnocl resistance 
to the above ailing cansi s, because of .1 vasoinoloi atavia <lne to 
nicotinism (Scliniidt). In liiad.iche due to menaced intracranial 

4 

arterial piessuie the |».mi gtneialK is of a thiobbing nature, 
t*he throbbing b« ing due, poibaps, to a baikvv ud and foiward flow 
of tbc c(rebiospin.d Hnnl. The ])ajn is .icconipamid b> a fulness 
of llie head especially iiiaiked on coughing 01 on any buddon 
excitioii. A fliislnd f.ice, injutdl eve gionuds, gineial irrita- 
bilitv, sensoiv distmband s and ini leased hi.nt action also accom¬ 
pany tins coiidition. There is also a foim of aitirial eoiigistion 
due to a vasoniotoi parahsis in vvlnili p.im is ]nesent m all parts 
of the head, luit is tspeiMallv severe on tlie top and in the temples, 
where it siems as ihongh the hi ad would burst. There is also a 
painful sense of juessiire biliind the ives, vvbicb seem to bulge 
forward. Pi nods of freedom from jiain intervene; then there 
are recurrences, oftin just hi foie the menses, or when the atmos¬ 
phere is hcav>. 

In headache due to gimeral hvper hfood-fension, Matthew 
'(Quatierly Journal of Medicine, 1900, II, 261) found that a 
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roductioii of about 30 inm. Tig iu thf* blood pressure was alimosi 
invariably followed by an alleviation of the head symptoms. 

Another eause of hypertension headaehe is the local increase iu 
blood pressure, the result of inflammation, as in meningitis. Here 
the pain is gi'iierally associated with a slow, strong pulse, though 
no ris(‘ m tlu* mean art(*nal jiressure may be noted. In this it 
differs fiom aortic r(niirgilation, wdiich .ilso causes Inadache, but 
in Avhicli, althoiigli there is a sudden strong juilse (high syhtolic 
pressuie), tlu* mean art(‘iial pressure is reduced. A third cause, 
till* result of eer(*bral artenosclerosis, is the elevation iu the 
c(‘rebral 8.>sioIic ])resMir(', which may he high, though the mean 
artel ial pr(‘ssiire ma,> be normal. 

Moleen writes: ‘‘Of the general sMnptoms of cerebral arterio¬ 
sclerosis, headache stands fii>.l. It is usually <lull, not throbbing, 
and (piite often is described as a feeding as tliongli a tiglit band 
were eomjiiessing the bead. It (»ecuis most frcipiently in 
the nioniiiig after w.ilkiiig about, and dimiiii»hes at. the day 
advances, except in s^pliilUic artenosch rosis, in wliieli it is 
iibually most w\«>re at night. I)j//iii(ss, or vertigo, as a sjvniptom, 
is next iu importance to jiaiii. Numbness, tingling, twitching, 
weakness in a limb, or iu one half of the body, and disturbances 
iu arlieiilation an* also common.” 

Heiiihudie m.iv be eausi'd bv mnrasrd ictiou<t ptrswre, as well 
as by increased arterial pressure; or liotli niav iiileraet to produce 
increased iiitrairamal ]iressure. Headaches of the lirst type are 
present when there is any obstructloii to the return circulation, as 
in tricusjn'd regurgitation (which produces back pressure), 
thyroid enlargement (jirodiicing static back pressure), sinus 
thrombosis, and jiaroxysms of coughing. Tiglit neck bands and 
epilepsy (Knowdtoii) ma,> also cause lieadaehc. 

Cl.NKRAL CoXSIDl.KA'lIO.X OF llYrClUl.iNSIOXr ITlADACHES.- 

Hypertension headaches are very severe and usually are badly 
borne. It is mo'-t likely that in all hypertoiisioii headaches there 
is a snpi‘rseiisibility of the nerves supplying the dura, and thus 
more cogni/ance than normal is taken of changes in intracranial 
pressure. In these headaches the pain is eased by the patient draw* 
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Ing liis bead far backward and barjing it in the bed clothes. If 
the neck'inuscles are in a state of tonic contraction, we may pre* 
anme the lesion causing tli<* condition to be of an intlammatory 
natare, probably one affecting tlie meninges. If this is the case, 
bending the head forward s( eius to iner(‘ase tlie pain, and rotation 
is also painful, the j)aiu lK*ing in tin* najic of the neck, and fre¬ 
quently on the side o])]KJsite to that toward which tlie rotalitui has 
taken place (Schmidt). Swallowing, as w'cll as l.>ing dow’n, at 
times causes jiain. The patient often athniipts to fix the head 
with the hand-., so ilial nio\(‘inenl cannot lake jilaee. Hyperten¬ 
sion headaehes arc (piickly reliexid hy the taking of a purgative. 
This would hardly ha])j»eii if tlu‘ ]M‘a<lach(‘ w’lne due to a toxemia, 
in w’hich case ihe headache would last ftir "onu* little lime, un¬ 
til the t()\ie material oonhl he KMinwed. Now, it lK‘hoo\es ns to 
ask, liow a ])nrgati\e so ipiiokK rclnxes the headaclu*. It is rea¬ 
soned by Sehinidt that inkslinal stasH cause-. iiK'teorisni, and that 
this in turn eansos “stasis in the superior \tna cava and in the 
cerebral veins through the restiictioii of the resjiiratory \enous 
aspiration”; and purgation causes a rivnlsion in this condition, 
and a normal resjiiratorv circnlalor> actixily. lie also remarks 
“that the important pail pla.\e<l hy normal inlestinal peristalsis in 
facilitating the venous eirenlation in the portal distriet must not 
be forgotten. The headache ma\ 1 k‘ li nijiorurily iiiereas(*d if tho 
act of defecation is aceoinjiaiiied hy considerable straining” 
(Schmidt, ]). 13). A point «>f x.ilue in diagnosing increased ven¬ 
tricular pressure is that the pain of increased ventiienlar pressure 
is always refoned—while that due to meningitis or tumor (nioiiin- 
geal), etc., is always lo(‘ali/ed to the area involved. 

Associated with hjj)erten‘.ion headaches are elianges in the 
fundus of tlie e>ve, suedi as diJatation eif the vediis, hemorrhage into 
the retina, and choke'd elisc, all of wdiich are due to niechanieal 
agents. There arc also present mild inflammatory le‘-ious, partly 
due to obstriietion eif the lyiiijihatie rednrii fleiw. 

Pressure jioiiits (see XcMiralgia, Fig. 44) can often be dem¬ 
onstrated in the area of elistrihntiem of occipital-trigeminal nerves. 
HIcooughs, vomiting, abnormal!tie*s in pulse and respiration, pos- 
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siblj due to vagus involvement, are also found. 
dancing before the eyes are due to optio nerve involvement, 
the buzzing in the cars is the result of involvement of the. 
tory nerve. 

Increased intracranial pressure is often evidenced by a visibh 
distention of tlio veins of ilie brow or of the scalp. The degrei 
of stasis may Ixi fairly well judgec. by the magnitude of the dila 
tation of tbo venules of tlie up])er ey<*]id (Ousbing). Where in 
creased intracranial ])ressur(‘ is presetit, repeated examination o: 
the urine should bo mad(! in order to delect, if possible, th< 
presence of a nei)britis. 

Among other associated syiu})loms of i(‘nsion headaches art 
great dybility, disinelinalit)u for any kind of work, anorexia, am 
distressing tlrt'ams Avitli fright on awakening. Aoliial ballucina 
tions are ooeasioiially prt:scnt; edema of the ofu’tex of tbo skul 
soiiuttimes occurs; red blotelies at limes cover the entire surface 
of the body, and the striie of tJie skin, whieli are jtroduced b;) 
stroking with tlie finger, often persist, imieli longer than the norma 
time. Thululerstonus aggravate or initiate the ])ain. Headaches 
of this variety should lx; tliagjiostMl from tlio.se duo to brain tumoi 
by an eye examination, (^boked disc is prestmt in tension (tumtir) 
hcadaebo, and is absent in vasonmior paralytic headache. 

Head pain may also bo due to an actual, as well as a relative, 
increase of the cerehrospinal fluid. This increase may be local¬ 
ized to cither the meninges or tbo vcuitric.los. Increase in the nien.- 
ingeal fluid without an aeeompunying inflammation may be due 
to anemia (such as chlorosis or eon-stipation with acetonemia): 

. Increase in the ventricular fluid may bo caused by an increased 
production of the fluid, or, if tbo inoductiou of llie fluid is normal, 
by a blocking of the foramina of exit (Foramen J\Iagnn.s or the Ac- 
queduct of Sylvius), wdiicb causes an accumulation of fluid i^ 
the ventricles. Aex*umulation of fluid may occur in any of 
the cavities of the brain, from a Mocking of their foramina of 
exit by new grow'ths, inflammatory exudates, or foreign bodies. 
That a foreign body may cause such an obstruction is proven by 
the many reported cases in which the removal of an extraneoico 
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suc^ aa a bullet from a position in the brain where 
tl^was producing obstruction, relieved the pressure and cured the 
Ik^adache. Angioneurotic h,>dTocr*})halns is also a caiibc of head 
pain which is due to an Hccmnnlation of the cerebrospinal fluid 
in the ventricles. (Vrehral comprc'^siou nun also he the cause of 
an internal h3'drocci)haIus, and llins cause head pain, (’’ushirig, 
in speaking of ccrcl>ral conipr('‘'sion ihc r<‘bnlt of tumor growth, 
says that he succeeded in demonstrating, in the dog, that the 
longitudinal sinus m.iv e(»rnpletel\ eolla])se at an early stage of 
compression with a xt'iioiis stasis of liigh dearee. If there is 
increased tension, from anv sonrc*<, a siniilar eollaiise may bo pro¬ 
duced ill the sinus reel ns, with sta-is in the \(‘na galena, and this 
produces an internal li>(lroe('])hains without dinet im{>iieation of 
these vessels hx jn’cssure from a neiglihoring groxxth. This in¬ 
ternal h^droeephalus jn*(Mlnees pressure and traction on the dura 
mater wdiieli results in lu'.id j)ain. 

Rc‘fi<A rn//srs <if In.idaeln* are the last to lie considered, but 
they are not by any means the least imjxirlanl. Ileflex h(‘aduches 
are due ])rinei])a]lv to (nuanie distiirl)ane<*s of the ntenis, ovary, 
eyes (iritis, glaneoina, chronic (‘\e strain), sinus disease* (nasal 
and frontal), hemorrhoids, ih-caxcd teeth, digeslixe distiirbanees, 
.and tOMc di'-tiirhances. '^riu* j-etlc\ headaches are elne to irrita¬ 
tion of the* ne'i'xe* ce iite>rs, .iiiel eixve* thefr jircseiK'e to circulatory 
changes in the brain. 

Uudi'r r(‘He\ headache-s it is also pri)j)CT to consider headaches 
which folloxv intense* irritation of the organs of sja'cial sense*, for 
in many c. sC'^ headae-lie's fedlenv a loud noise*. <*\[»eisnrc to an in¬ 
tense light, ejr a. strong and elisagrce'ahle* e)(h)r. 'I'hese heaelaedies 
arc prohahlx’ refl('\e*s from the e-e'Ute rs affee-led to the eenfers of 
the eutaiieoiis area in xxhicli the fjain is fell. 

Hunger he*adae*h<*s are due to a hick of nutrition in llie brain 
cells of the cerebral cortex (in reality toxic b(*aelachesj. This 
condition is e*otninem in chlhlre'ii. 

Ileadaeli<*s xvhieli folloxv exe-e^ssixo xenery are jirobably duo 
td cerebral fatigue. To the same e'hi'-s belongs the headache 
'4^eh follows loss of sleep, such as occurs in those* who have been 
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up all night, or in those who have missed an accustomed 
day nap. 



Disturbance of the brain substance from worry, eta, 
cause some change in the molecular structure of the cortex, 
and this, in turn, produces reflex circulatory disturbances, 
which may be the cause of pain. Associated symptoms of such a 
slate, according to Drein, are malaise, irritability, digestive and 
visceral disturbances, nausea, confusion of ideas, and vertigo. 



ilyatorin 


Carious teeth 


Ccrebrul artcriosclerons 


i Ear disease 
■I (Furunuuloais) 

( Parotiditis 

Pharyngeal disease 

Tonsil disease 

Toiisillar gland is at thu point 

Maximum pain in angina 
pectoris 


Fig. 64. —Locations of the Principal Headaches. 


Neuralgia of the cortex is also given as a cause of headache. 
As neuralgia means but an increased irritability of the sensory 
centers, or of the nerves conducting sensation and is used more 
to define a funetional lesion, it may not he entirely proper to 
apply the term to the condition in which pain is produced by a 
cortical organic irritative lesion leading to lessened resistance 
and increased susceptibility. We find an increased suscepti¬ 
bility of this kind in neurasthenia and allied depressive states, 
in which a bright light, a thunderstorm, etc., will prcKii;i|| 
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It is also held that there is a headache caused by an 
the cerebral cortex by toxic materials, such as was 
by the older writers (Bo€‘rbaave, Van Sweten) to occur 




Hcfcrred pain from vertebra 

i Corios 
TuniorH 

Artlirit.is doformaiis 
M(>ninK<‘N~ nu'iiinKitiH 
Malignant diMtitMO (Harrunm) of 
vvrtvbra 

AiictiirjrHtii of vcrt«>bral artery 
KU'vutiun of till] iiitrucruiiial 
prcMHure, aa in; 

(1) Hydrocephalus 
i'J:) Nuphritia 


Fig. 65.— Figiuie Illustrating the Lgcatkins ok the Principal Head- 

AfJHES. 

The back of the head and the nape of the neck are supplied by: 1. Occipitalis 
major, which lies toward the rnid-line and which is a branch of the 2d 
cervical nerve which passes through between the axis and atlas, and 
may be easily injured, owing to the great mobility of these parts; it is 
also affcctfid in tuberculosis of this region; therefore pain would be felt 
in the occipitalis major area of distribution in diseaw* of either tlie atlas 
or axis. 2. Occipitalis minor, which lies more lalerally. 3. Auricularis 
magnus, which supplies the posterior surface of the ear. Occipital head¬ 
ache pain begins at the junction of the skull and the cranium and runs 
Up the back of the head to the vortex or laterally to the back of the cars. 


ill rheumatic headaches. These headaches are of a mobile char¬ 
acter, and occur at various parts of the cranium, Injing especially 
.common in the occipital and frontal regions. 'I’he jiain seems to 
:bft well within the skull, and pressure on the surface does not 
ihdd^y its character as is the case in rheumatism of the scalp. 


2$0 BEaiONAL BAISflS -' 



Fk;. ()(), -OcciriTAL ITeadachb. 


the heiicj 8yinj)|oins the sumo i>s I hoy iiillm^iioo rlii'iiDiaiic affec¬ 
tions of Iho joints. 



In many })ainful lesions of the brain the skin over a ce^-^ 
tain area of the head is very sensitive to pressure. This 









to.tae 4tte to the relations existing betwera the nerve 
ol the ineningefl and those of tho^scalp overlying the 
Iplffeftted area. 

Diseases producing reflex headuches are: bruin abscess, 
'CihrOnic appendicit^, gall htonoN. cbioiiic gastritis, iutc'^tinal dc- 
irangements, etc. The luciislrual period also is often ushered in 
Tvith a severe hc'ailaehe. 

111 the aceonipaining drawings the locations of the principal 
headaches arc gnen; and since tlusc locations can he illustrated 
much better than descrihe<f, the latUr has been tlioiiglit unnee- 
essary. (Figs, ttl, tt", t»4, 


/ 

FlU. 68. TfcMI'OHAL llfcAUMllL 

In almost e\cr\ c.ise of head.u'lii the patient tries to (Use the 
pain by making pressure on the head. I'liis is ilin-ti'at(‘d in 
figures tS(i, «7, (5s. 

Diagnosis of Headache. I'lie following may be of use in tlni 
diagnosis of heiidaelie*’: 

Origin. — First, ascertain if tli(‘ liiMiladie is of ncs'iit or of 
remote origin. If it is of i<<tui oinjin, exunnne for: 

(3) Acute infectious disease-, m ^\hicll llic pain may be the 
'Walt of a direct action on the pain-conducting trigtmiinal tract, 
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or due to an elevation of the intracranial pressure. The xn06t 
common infeolious disr-cases causing head pain are influenza, ty¬ 
phoid fever, toiisiljitis, and the acute exanthemata (measles and 
scarlet fever). 

(ii) Injury ('tiaiimali'iin). 

(d) 'roxeiiiia: (a) endogenous (hepatic torpor) ; (b) exogen¬ 
ous (coii-^tipalion, drugs). 

(t) Intiadanial Irsions (im ningitis), eitlier tuberculous or, 
sejrtic. In (itlur ease, tlie eliaiar Uristies are a eoustaiit pain, in- 
tcrru{»ted by paroxysms of gic.dcr stverit^v, and increased by 
moMinciit or on the lakmg ot food or dmik. Vomiting and 
iiau^ta oe« iir in ibe ul)s( ne<‘ of tiu* ingrstum of food In some 
cas(s, wlnn the iiitiai i.iriial pn iKeomrs higli, o])(ic neuritis 
follows. TiilxKuloMs imningi.il beadaelies, as a rub, are frontal 
or oeeipital (d’avlor, 

Probabh the headathes of all tlio acute disrasrs aie due to 

4 . 

toxic caus(s \Vhih‘ In adaeJa i>, a common accomp.iniment of all 
acute infectious diMsisrs, >( t some, as ])neumonia, mav be entirely 
free of luadache throughout thmi vvliole couisi. 

Jiemolt OiK/in— It the headaclie has lK*en of a chronic type, 
a knowhtlge of the rdahve frrfpiemv of the difTirent forms of 
chronic iu.uladu' mav aid guallv in forming a iliugnosis. Accord¬ 
ing to Eilnigir, two tilths of llic chioiiic htadadies arc of the in¬ 
durative t\i)(, two htihs are of the migraiiu ivjie, and one fifth 
consist of other tvpes. 'I he majoiitv of all headaches are in the 
frontal icgion. In our examiiiatiou of structural changes, as a 
cause lor ehuiuu headache, v\e Ugiii aii examiiiatiou ot the dif¬ 
ferent 01 galls ill the tollovviug order; 

(1) 'Flic t i/i s pioduee the so called ocul.ir he'adaches. In 
these lie.ulii(‘he*s the )>aui is, as a rule, more sex ere on using 
the e‘Ve's. Hreioks thinks that tlie prmeipal eve e*onditions giv¬ 
ing rise to he.idnehes are erreirs of refraction, hy which an 
exe’es*>i\e amount of weak is thrown upon the ciliary muscles; 
want of balane*e hotwe'cn the external miiscdes eif the globe; and 
retinal hv])e'resthe sia, in which tlie retina is very sensitive to light. 
Ocular he*adaeh<*s are* usually levcatod over the middle of the eye- 
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' and the pain radiates into the hack of the eye (Jessop, 
a84), 

* ^ (9) The W)se * causes a pain that lies to the inner side of, 
and extends higher on tlie forehead than the pain due to eye strain. 
The nasal eonditions eansiiifl: headache are Mcnosis (chronic ob¬ 
struction due to foreign bodies, rhniohths, tumors, hypertrophy of 
the turbinate, bending of the sejituin), \asoinotor alterations, epi- 
staxis, sinn^ invohement. ludid coryza ‘•houhl also lx? thought of, 
especially in those who are undergoing treatment for syphilis. 
The cause of the headaches in eases of nasal obstruction seems 
partly at least to be due to the lack of ox Mien, because it has fre¬ 
quently been found that patients suff< ring fioin recurring head¬ 
aches, or from neurasthenia, me luiniednih ly relieved of the 
trouble by the ien]o\al of some oh-triiction in the nose or sinuses. 
Turbinate headache is usually periodic, depending on the inter¬ 
mittent swelling of the niucous membrane co\eiing the surface of 
the anterior end of the turbinate. Sinus in\olvement may 
cause severe pain; for in one of Ilaitman’s cases trigeminal neu¬ 
ralgia, due to this condition, had jiersisted for \ve(ks, the pain 
being so intense that slei'p had been impossible. The most 
diverse treatment had given no relirf. All pain vanished im¬ 
mediately after the niaMllar> sinus was evacuated of the cheesy 
matter with which it had been filled. In otlu r cases supraorbital 
neuralgia, which recurred cv'cry day at a certain hour, was the 
result of inflammation in the frontal sinus, and was cured by 
appropriate treatment The pain may bf due to tlie inflamma¬ 
tion itself, to compression from secretions, or mirely to rare¬ 
faction of the air in the sinus. The trouble may not be due to 
an inflammatory proces<», but merely to the occlusion of the sinus, 
by which communication with the air is slnit off. This is a com- 
parativ'ely frequent occurrence, and is liable to cause disiressing 
pain. Opening a communication into the nose banishes the pain 
at once (Hartman). A particular variety, mot most frequently 
by Thompson (488), and associated wilh old fractures of the 

nasal bones, seemed to begin at the roof of the nose and to pass 

* 

*See page 34B, Nasal Stenoaie. 
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horizontally backward to the occiput. It was always agj^awii^ 
by prolonged Ijcnding forward of the head^ as in writing,. 
had a sja'ciai reinloncy to cause incapacity for mental work, . 

(li) Di'.east'S in the accessory nasal sinuses are also causes 
for headaches. Tin* siuus(“, affected art* tlie frontal, antral, eth¬ 
moidal and S})]ienoidul. Headache dm* to disease of these sinuses 
is generally relieved hv I he discharge of })us or mucus from 
the nose. In lln*se eoiiditions, the s( at of pain is generally frontal, 
although Tiioxt authors believe that it hears no special relation 
to the site of the dise.ise. Lack ((5 iti), how ever, holds that the head¬ 
ache due to sphenoidal sinus involvement is “referred to the back 
of the head ami then radiati's down the hack of the nock.” That 
due to th(* ethmoid i■^ found in the frfiiital r<*gion, in the eyes, and 
deep ill the head hdiind the eyes; while that due to die antrum 
is found over the molar hiuie and may extend ujiward to the 
teiri])oral region, lie also states th.it the frontal sinus headache is 
must severe at the “top of the hcatl ov(*r the posterior part of the 
frontal hone” The original loeatioii of the jiain is generally 
continued throughout the disease. 

(1) The ears, in maiiv cases, cause head pain. The prin¬ 
cipal causes acting upon the ears to produce head pain are anemia 
and mastoid disease. 

(5) The aljmentar> tract gives rise to headache. Various 
forms of month disease, gas|roint<>*>tinal disorder^, intestinal para¬ 
sites, constipation, dvspejisia, and cholelithiasis may be the cause 
of severe pain in the head. Dull, generalized headache and coated 
tongue are due to indigestion. 

(0) In kiihiey lesions the pain is felt particularly at the 
back of the head, and riuliates down the neck. Torticollis and 
di.'icasc of the vertehriv should b(' eliminated. 

('T) Brain tumors and abscesses are common causes of 
boadaelie. The location of the pain <»ftcn corresponds with the 
site of the tumor. Sometimes the ])ain is increased by pressure. 
It may not be con'it.'int, but generally it is periodic. Cerebellar 
tumors eommouU are on the side opposite to that in which the 
headache is found. Tumor headaches are caused by the pr^ure 
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olMtractinic tlie vena magma galeni car the aqueduct 
(Schmidt), .borti couflitiona lead to mcreased intra- 
l^ffiEtri^tdar pressure. The location of a brain tumor cannot be 
diagnosed from the situation of the headache. For a fuller con¬ 
sideration of those headachos, s(‘e ])aj*t‘ 1^2. 

(8) Phychical strain mil produei' severe headache. This is 

likely to Ive frontal, and aener.dl\ is the n'sult of loni>-continued 
'irorry or severe mental effort A li(ad.ielie *»f /^is character is 
influenced most hy psvehie .st.itos. Mental a»’eutly in¬ 

creases it. In this it diff<>rs fiom a hiadaehe (lia* to increased 
intracranial pressure*, wliieh most iullueneed by meehauical 
factors, Bueli as elianj’i* in position ol the head and body, bleeding 
from tlie nose, or bliMid-lellinp:. 

(9) Between lead jioisoiniu* and aoul, and tlu* urie aeid 
diathesis, ]>robal)ly there is a elosi k hilioiiship. All tliesi* pro¬ 
duce headai'he. 

(10) Tin* headache of .nieinia is due to a hvdn'iuie h;ydro- 
cephalus, with a eousetpieui rise in the iulrai'ianial hlood pressure. 
Elevating the head oft<*u eaiises great lelief. 

(11) Cerehral arteiilis: <)1 the gtntral s^^mptoms of cere¬ 
bral arteriosclerosis, lieadaehe stands first. It is usually dull, not 
throbbing, and quite often is d(serih(<l as a feeling as though a 
tight band W’ere eomjinssmg tin* he.id. It occnis most fn*<juently 
in the morning, after w.dking alxmt, and diiniTUslK s .as the day 
advances, except in syphilis, m 'whieli it is usually m«»sl severe 
at night. *A peenliaiity worth noting in thi'^ class of jialients is 
that, even though aiteriose h losis is pie -^onl, the le is also a hiwered 
blood pressure, wliieli is probaldv the result nf sccomlary cardiac 
weakness. It averages f'om 110 to l‘>0 mm. llg. The causa¬ 
tion of the headache can be e\]»Iaiiied from tlie fact that, since 
the cerebral arteries are t(‘iiii]na1 arteries, a s<*l(‘rosis of the <*oat8 
would cause a narrowing of the lumen, wduch would produce an 
anemia of the cortex of the brain. The anemia, of course, would 
then produce headache and giddiness. Why there should be a 
liystemic lowered blood jiressure, is diftieult to explain. 

* The patient should also be questioned in regard to the con- 
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stan(»y of the headache; that is, whether it is mtermittent or 
sistent, and then, if it is intermittent, whether the mterxnitt^ce 
is regular (periodic) or irregular. 

jN'iii,uMiTii<Nr III M)Ar*HLs (Pcriodk Type). —According to 
Edinger, Iwo-fifllis of all headaches from which ]>atients suffer are 
of the ])erio(lic tN]>e. 'Phe nio'>it important, as well as the best 
known, of llio periodic hcad.iclies is mnjrtune. Two types of 
migraine are recognized: 

(1) The relh'\ migraine, which hegin'i later in life than 
do(‘s th(‘ (rue Aaricty, and is fh*pcnden1 princij)alU upon a non- 
inherited, ])c*riphcral <Mnsc. In this class of casci there is no evi- 
denc(‘ of a ncuro'ii'' in the family, and th< head.iche becomes 
worse iii'ijead of hclUu* in niiddh lif<*. V prrlimin.iry visual 
spectrum is absent. I’ln' headachts aie wardtcl oft b_v ])urgativcs 
and la\ali\(‘s, whih, in contrast, the true migraine headaches are 
not inllmnccil In sm h Jiu.nis, but aie lessened by plunacetin. 
Tin* principal caus<of ulhv migr.iim arc v}o strain, constipa¬ 
tion, and intestinal to\enua. '^I’la sc headaches may also be pro- 
duce<l by ])erjpheral lactois, as iujiir\ to the nerve followdng a 
blow' on the h(*ad, or <i fall, in which the third neiwe has been 
d.imageil. lii some c.ls('^, alter tecovein from a head injury, a 
patch of mening(‘.d thn'ki'iiing ma\ remain and cause head pain. 
In this form tlu're is sonutinu's a recurrent third nerve paralysis, 
and the patient is atlackisl by severe heatlache lasting a day or 
tw'o. The thud lu i\e lecovds its functions in the course of some 
weeks. A Visiial sptrtiuiii ran (v develops. 

(2) In th(‘ hcredil.irv toim ol nimraine there is a distinct 
history of tin* lu'reditv. (hmral^v some memlxT of the family 
has been a suffi nr from this comlitiou. Jf none has been affected 
W'ith headaclns olten there is one member who is subj(*ct to attacks 
of epilepsv, neur.ilgia, etc. .Migraine apjiears in adult life and 
may be caused by ])rolong(*d debilitating di-*eases. An individual 
attack is freipiently induced bv the imnses, which it may precede 
or follow, a j)n)loiig<>d railwav journey, a close*, badly ventilated 
room, great heat, emotion (as anger), e\cit(‘ment, the use of a 
small quantity of alcohol or tobacco, unusually early awakenin^|ii|K 
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of a meal, or strain of the eyes, especially if the strain is 

the oiliary muscles. 

£• : Migraine gives rise to a throbbing pain. It begins with dis- 
comfort and gradually increases until it is agonizing in its 
severity. It generally begins over one eye and then spreads to 
the forehead and the side oi the liead. It is iucn'ased by bending 
over, by noises, or by any sudden exertion. Mating may also in¬ 
crease it. Drinking alcoholic beverag(‘s and smoking make it 
worse. Strong light augments the distress. IJecauso of all these, 
the patient generally seeks a quiet and <lark room and lies very 
still. 

A syinpbuu almost pathognonmnic of migraine is scintillating 
scotoma, wliich a])p(‘ars hefore the ])ain commences. 1'h(* scotomata 
appear as floating dark sj)ots in the visual Held, the borders of 
which are often .serrated and illuminated. Sf)me .see only the 
illuminated edges of the .sjmts, ami may complaiji of dulness of 
vision. 

The individual jiaro.vysm of pain may last for a few minutes, 
or an hour, while the perio«l of attack may last for a f<*w hours or 
all day. The ])remoiiitory symptoms (if migraue are lassitude, 
irritability and incapacity for arduous work. They often appear 
in the evening befon; the attack, while, on the, morning of the 
attack the ]»atieiit comjdains of nuiuhiif-ss in the Jiead and an ex¬ 
tremely tired feeling. The pain begins gradually, and i.s felt 
deep in the head, vvitli a seii.sation as ilioiigh the head were split¬ 
ting. There are also a bnrniijg and a 8en.s(( of pressure in and 
behind the eyes. The pain, a.s a rule, is imilat<Tal. It is ass(^ 
ciated with a feeling of distress, l.o.'is of appetite and cfdd feet 
are often j)re.sent. Tlic physical signs assfK'iated with migraine 
are: a generally pale face (though it may Ik; red), injected con¬ 
junctiva*, narrowed jmlyiebral fissure* and contniclcd puj)ils. The 
contraction of the pupils is an importaul diffcrf'ritial 'sign, as in 
all other conditions where severe pain is pres(*nt the, pupils are 
dilated. Vomiting, as a rule, finally occurs, and when it (loc{.s tlie 
jheadache ceases. 

V. True migraine is the most important and commonest of the 
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forms of periotlic hcadacbo. The severe pain in head 
to be duo to an iTim'ase of the iiitraeranial pressure. The h^mih^ 
opsin, the diiiiiir-.'^ of a ision, the iniinbueas in the ton^ie, eheeh iftt . 
arm, and tlie lein]Mjrary a])ltaain are all Rnj;p;estive of sudden a*^ 
terial con^l riel ion in the eorlc'x.* Voiuitiiij^ is also a most char- 
aeteristie siun of r*le\alion of intracranial j)r(‘hsnre. 

Urnnton is also in accord with the arterial constrictive hypoth¬ 
esis, for h(' claims that the pain of inifjraine is duo to a con¬ 
traction of the ])eriph(Tal part of the temjmral artery, and a dila-' 
fation of lh(‘ ])ro\iinaI part, lie noticed Ih.it in every case of 
nii^r.iine the carotid aajis widely dilated, w'hile in many cases the 
periph(‘r4i! p<irt ol the temporal artery s(>emed to he contracted^ 
and in other cases dihiled; hnt, in c\cry case, the little branch 
which tnrjis upward on the forcla'ud w'as fontnl to Ik* firmly con- 
lract(*d. Pn*ssnre npoii tia* carotid wonld oft(*ntinic8 relieve the 
pain, which c(>as( d a** lon^; as th(‘ pressure w'as maintained, but 
returned as soon a.** tin* prc-.snrc A\as rcmo\ed. Pressure u])on the 
carotid arler> of nocc'>''i(,\ pHulnccs pressure ujtoii the pneumo- 
gastric iicrM*, causing gn at di-.tnrl>ancc to the respiration, W’ith a 
‘‘feeling as lhoni>h tla* entire chest w’ere coiitraeled, or a.s though 
someone were pres^ing down w’ith a giant's w’eight upon it.” 
Tli(*r(‘for(‘, pn'Ssnrc on the artery, heeause of these symptoms, 
cannot he long «*ontiiined. 

Th(‘se \iews of I trim ton are in accord wdtli the opinions of 
Edinger and Ilnrii", who also tliink that migraine is aecompanied 
and eonditioned In a eojitraction of the peripheral arteries. While 
as yd ni> va'^ocoiistrictor nerves can be found in the brain, the 
pale eyegronnds, the geiu'ral vascular spasm Avhicli causes dizzi¬ 
ness, and also (he occasional di-«tnrhanees of speech all seem to 
confirm the anemic hyjKithesis. Another idea of the cause is ex¬ 
pressed by Jelliffe, who follows S}>it7ner in believing that migraine 
is due to an absolute or relative stenosis of tlie foramen of Monroe. 
Aeeortling to the same antbority, an occasional hyperemia of the 

1 Although cerebral arterial eoustrictiou has been given by many 
author^ aa a «aiiso of in(Tea*4e<1 intracranial pressure, it seems to me that 
the arterial con*4triction does not cause a congestion but an anemia, and that 
the primary condition is not an arterial constriction but a dilatation. 
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Wds to k i^^reotla of the choroid plexns. This, in turn, 
4 greater narrowing of the forararn, and an increase of 
IfleinaLon in one or both ventricles. This causes a still further con¬ 
gestion of both choroid plexus's, nud iucn'u.**es the narrowiug. 
!l!^e vicious circle euiitiuues iiulil the j)n*ssur(' is relieved or the 
tension is reduced bv a shuck rca<'tiuu, such as occurs in vomiting, 
or in the use of the vasodilators. 

According to Levi and Rothschild, there is also a migraine 

duerto a diminished seeretion ol tlivroidiu Tliese doetors have 

« 

succeeded in auielioratijjg s('\en c.jscs of luigraiue with tliNroidin; 
and in their deseri))fiou of lh,\n»i<l luiirraine tluw say that “the 
exiateneo of thi" affection is evident l»_v tin* niigraiiu' being re¬ 
lieved with thvn)idiii; by the liv j)o|livroid signs we in<*(‘t in p(H>])le 
suffering from migraim*; by the antoth('ra})y of pregnancy; by the 
influence of female sexual life (pidwrty) (»n (lie ap])earance of 
the affeedion; by the parox>smal crib's (during meiislrnatioti) of 
the affecti«m; and bv tbeir cissation at the me nopans(>. 'riiyr«»id 
migraine svinjitoms ilo iml eliffer from those* nf common migraine. 
It is eith(‘r precocious or lareh, lier('ditar;v or acepiircd; nnilat(‘ral 
or bilateral; syndroiiiie or hvmptoiiialic. It may laht only some 
hours or days, but is alwavs paroxvsmic.’’ 

Other causes of jM*riodic beaelacbes an*, malaria, syphilis, 
habit, hysteria, lym])liatisru. 

If the ]K*rioi!ic b(‘adacli<* is due to rnfiltnia, there is some 
malarial history. Chills, ft‘v<*rs ’and sweat*' etcenr, an enlarged 
spleen can be paljniled, ami pbi'-modia can lx* loimd in the lilotwl. 

In beiidaelie due lo the* yiaiii, as a rule, occurs at 

night, and is usual after exeitem(*iit. 

Habit Headache.- Jf a p(‘rieMlie h(*adacbe occurs at the same 
time of the day or vve(‘k, examine for some disea.se or habit, in 
the history of the pati<*Til, which w'on]<i lx* likely to bring on 
headache, or to act as a predisnosiug factor in its jiroductiori. 
Inquire into the manner of work, s]e(*ping, eating, etc., of the 
patient. 

Hysterical headache may W present, in which ease there are 
aigns of the hysterical involvement. 
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Koss speaks of a form of headache which he calls the lymphaJm | 
headaclu. lie describes it as having the following characteristics: 

(1) It is present, and most severe, on w'alkiug, and tends to 
less(‘n in intensif\, or altogether disappear, in from one to six 
hour*.. 


(li) It usually manifests itself as a dull, heavy ache, or as 
a frontal or teinjmral throbbing. litss frerpieiitly it is occipital, 
vertical, or niiihiUlal. Infrccpientlv, also, it is neuralgic. 

(J{) In its Ivpieal fonn it i^^ exceedingly <*bronie, often of 
se\(ral veai^’ dnialion, and most iiiti.ielabh'. It is the common, 
occasional lieadaebe to wliieli most jimph' are snbp'ct. 

(t) It is associated with a defieient eoagnlabilitv of the 
blood 


I’ln i>o\(un \ assumed hv ]>atn nls snthring from the different 
varieties (»f lie.idaclies arc illustratid Jii Figs. (5(1, (57 and C8. 

Ill all of lilt s(> lu adaelu s, tlic ])rinei])al factor sought h;v the patient 
semis to b(‘ the ajijilication of pressure over tlie painful area. 
This, Ml inarlv .ill eases, ndieves ilu‘ pain; so it is jieissible that 
ill fliese* bexidaelu's the ]).un is a siijauHeial jue'ssuie* phenomenon 
(skill, muscle's, e'tc., e»f scalji), anel that pre'ssnrc ajipliesl eive'r the 
are*u of local pain remove's the* eMinge'stioii and thus re'licvos the 
pain. 

Ilvperalge'sie rones of the he*ad, aee'oreling te) ilannsa t02b), 
fre'epiently eieenr iii lesions at the base of the skull. The most 
eominoii of these are' the result eif bullet wouinls of the skull, 
basilar fraetuie's, and eeuieussioii. ^’lie* /ernes may lie in the area 
of tlisfributioii (tf the* second to fifth e*ervie*al segment'—or in the 
elistributioii area of the tnge'minus. Jlaimsa, as well as Wilms, , 
IMiluir, ^^)rse•hut/, (Mairineiut, e'tc., claim that the cause of these 
zones is a lesion of the sv rupathetie. 

In this eonne'ction, also, Head has ohs(*rved that most of the 
visciTa cause p.iiii which is referred botli tei an area in the body 
and, in mau^v e'ases, .also, to one in the* head, wlie*re it is expressed 
ns tenelerness. Jle'iid found that llu'sc areas were asseieiatcd with 

IT 

certain visceral ari*as of tt*ndcrncss. These* associations are given ' 
by Head in the table on page 205 (Head, Brain, 1894, p. 464). 




Fig. 69 —Frontal View of Head’s Zones. 
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M WMsi«8 tbat **a]l the thoracic and abdominal viscera^ which 
.^^KfUn into the dorsal areas of the scalp, are supplied by 
kt be termed the vaao-^losso-pharyujjeal nerve— this con- 

of the vagus and the xjlosso [)h.ir\iigeal nerves. These two 
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Fig. 71 —Lateral Vilvv of IIlad’s ZoNbs 
I (I<’rom lit ad ) 

4 

Xterves represent the visceral branchfs of a sft of nerves whose 
Mmatic sensory roots are to be found m the sfiisorv poitiou of 
the fifth nerve. Thcrc*fore, it is po‘»sil>lf 1f» undt r-itand liow tlic 
impulses passing up the vagus may ht teferred to the distrilmtion 
„ the fifth nerve. 





Orgam in Particular lielation 
with Those Areas 


Cervical 8. 

Frontonasal. 

Cervical 4. 

Frontonasal. 

Dorsal 2. 

Midorbilal. 

Dorsal 3. 

Midorbital. 

Dorsal 4 

Doubtful 

Dorsal 5. 

Frontolem]>oral. 

Dorsal 6. 

Front oteinporal. 

Dorsal 7. 

Temporal. 

Dorsal 8. 

Vertical. 

Dorsal 9. 

Parietal 

Dorsal 10. 

0<*cipital. 

Dorsal 11. 

Occipital. 

Dorsal 12. 

|Occipital. 


Api«*8 of lung. 

lilVtT. 

Stotnach. 

, Aortic orifices. 

Lung. 

' Lung. 

Heart (ventricles). 

. Ascending arch of aorta. 

' Lung. 

■ Heart (ventricles). 

, Areli of aorta. 

Lung. 

/ Lung 

\ Heart (occasionally). 

( Lower lobes of lungs. 

\ Ib'ort (auricles). 

( Ha8(>s of lungs. 

H(‘urt (auricles). 

Stomach (ciU'diac). 

Stomach. 

Liver. 

UpjH'r part of small intestine. 

/ Stomach (pyloric end). 

\ Upper iiurt of small intestine. 

' Liver 
Intestine. 

Ovanes. 

, Testes. 

(lnt(*stine. 

I Fallopian tubes. 

' Uterus. 

Bladder (contraction). 

Intestine (colon). 

Uterus. 
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PAIK IN THE BACK 

This includes all paius from the base of the skull to the 
Th(‘y may l)o the result of a lesion of the structural 
the back (skin, muscles, lUirvcs, or bone), or may be refeit^ 
from other r<!^^ions. The skin of tlie hack is hyperaensitlve it? 
many of the diseases of tlic, internal organs—in these the zones 
Head aro, as a rule, pronounced—and in all cases should "bft 
sought. In many of the infections dist^ases the skin is also vety 
sensitive, both to touch and to pricking. 

In examining the back for the presence of pain phenomena first 
try light touch and pin-point ])ressurc. Tf these arc not painful, 
make deep pressure, or grasp the muscles between the fingera; 
should the patient now complain of j>ain, we may conclude that it 
is the muscles whi('h arc all’ccted. Idie muscles most frequently 
affected are in the neck, and the most common affection is rheuma¬ 
tism, which in the nock produces torticollis, and in the small of 
the back lumbago. l'hcs(j rheumatic atfections are (diaracterized by 
a sudden onset, the gi’eat j»ressure sensibility over definite muscular 
areas, the increase of the pain on movement, and the favorable 
influence through massage, faradization and heat. In many cases, 
also, the pain and tenderness seem to b(j inflinmced by the weather, 
becoming much worse on rainy days. Only by their course do 
the chronic rlummatisms of the back muscles differentiate them¬ 
selves from acute forms. Johnson (Brit. Med. Jour., 1881, 
p. 221) mentions back ])ains, which lasted a long time, and which 
appeared on bending forward. They were double-sided, and only 
unilateral if the vertebrm Avero held crooked. These pains were 
worse after their onset, and diminished after a little movement, 
I have observed a similar case in a colleague. In this instance; 
however, not the muscular but the tendinous structure was dis^ 
eased. The colleague complained of back pain, w'hich would ap-' 
pear at certain parts of the vertebral column, upon motion w 
fixation; for instance, it would apjiear if he stepped from 
pavement incautiously, and upon strong pressure. Examinatiplt'f 
showed, in this otherwise healthy individual, a hi^ 
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of the vertebral spines of tlie two lower thoracic verte- 
Bspe^ally sensitive were the connecting fascial ligaments, 
overlying skin was also sensitive. Deformity was not pres¬ 
et} and sudden pressure o\er the vertehiw was not especially 
|iainfuL There was, therefore, no reasr)ii ti> think of a destruc¬ 
tive process in the l)odi(‘s of the \ertel)ne. I Ic'arned that the col¬ 
league had worked M’ith a inicroscop(‘, in a honie\\hat iincoinfort- 
able position, several hours d.iilv for many weeks, the inieroseope 
being placed so low that he liad to with his hack very much 
bent. After working A^ith the inslruiuent in a belter position, the 
pain disappeared in a '•liort linu' vithoiit furlher therapy. 

Since lninhat»o is so fn'qiienth eonfusiM] wiili that of neuras¬ 
thenia the following table* of diagiu>‘'lie dilTir<*uee app(*U(led. 


Lionhatfo 


V< uriiHfhi uin 


Pain located. 


Method of onset 


In the legion of the lower In the siuaul legum and 


lumbar vertebia an<i 
Hpreiuls out sidewaid 


Hpre,ids upWiUd 


Influence of motion 


Vertebral column 


Siuhlen 
1 iM re.iM's pain 


jVeiy gr« 


iual 


I No aelion on the pain 


Points of tenderness 


Psychical influence 


Piessure on imleases the No pressim* points 
I pain or ulho fiicKluees it 


Mental slates have no in-' 
flueuce 


Often some eliangc* oi di*- 
forraily jiri'sent, sueli at- 
scoliosis this (an be dif-! 
feientiated fiom other 
foniis of scoliosis b> hav-1 
mg the patient he on the 
affecleil side, in a shaip 
angle, when the sc'uliobis 
disaptiears. 


Is mfluem ed gr«*atlv by men¬ 
tal states, iriitation (psy- 
(hieal) meieases the pain, 
du< iHion t(slue(*s the pain 

No (h)ing(‘ oi (h'formity. 


Myalgia, due to fovernia, is uict'ly illustrated in thwse iiifec- 
tiouB diseases in which hackaclu* is one of tlie most prominent 
flymptoms. in small-pox the jiaiu in the back is so &(‘vere that the 
|tatiextt, in many eases, is in the greatest distress. The nature of 
this pain> however, does not long remain in doubt, for the presence 
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of fhe oniptiou soon clarifies the situation. In the 
hoiK 3 fever, of the Southern States, it is also moat severe. Amc^ 
the otljor infections diseases in which backache is a prominen 
syjnptoin are relaj)sinpf fever, influenza, tonsillitis, typhoid feve; 
and dijdillieria. 


✓ 


/ 


Eib. 73. — FnieuK Suovvinu the Modifications of Pain in the Lumba 
liEcioN HY Change, of Position. 

The arrows indicate I lie direction of movement and + indicates increas 
of pain, while -- imlicates decrease of pain in the diseases mention© 
when the motion is made as indicated. 

In myalgia from sprain souk^ history of injury is usually 
obtainable, and in some cases evidences of traumatism are present 
In myalgia du(‘ to fatigue the pain is more of an aching character 
Sitting ujiright (U' standing increases the pain. Ease may b< 
obtained, as a rule, by reclining. This condition is frequently 
associated \vith neurasthenia, anemia and depressed mental oi 
physical states. 8uch a fatigued state is frequently experienced 
by dentists, mechanics, barbers, surgeons, or comes on after cer 
tain forms of exercise, such as rowing. Pain may also be due ti; 
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in the subcutaneous tissues, as in perinepliritic ab- 
inflammation of the retroperitoneal glands. 

;> In the neck, the sternoraastoid muscle, cither as a result of 
changes in its suhstniice (result of toxic irri tut ions), or as a re¬ 
flex from other adjacent structures (neck glands, Ludwig’s angina, 
vertebral, or local lesions), <»r from neurotic innuences (either 
congenital or acquired, acut(', or chronic), Ikvouu's so sensitive 
that it remains in a state either of tonic or clonic contractions. 
When the contractions are chr(»uic they abate gradually but 
quickly reappear on the least irritation or utteuij)t at luoveuu'iit. 
This coiulition is termed torticollis. For a fuller descrii)tion of 
this the reader is referred to special works on the subji'ct. 

After a consideration of llui luuscb's as causative factors of 


the back pain the vertebra and joints sboubl next be. cousid<'r(»d. 
Vertebral diseases, as tuberculous caries (when iullaumiation 
is acute), cause ])ain, elicitial eitlu‘r by sharp spinal slmcks made 
by.forcibly pushing the bead downward, or by iiaviug the patient 
stand with feet togetbor and tlum, after elevating himself on bis 
toes, bring the heels down to tlu! ground with considerable force. 
When vertebral disease is jiresiuit, ])aiu will usually be felt in 
the diseased area. Involvement of the third to tb(‘ fifth vertebra 


generally gives rise to mon* pain <iu iKunling forward or back¬ 
ward than does involvement of other v< rtcbrfc, because it is at this 
level that flexion and extension of the spine most frerpumtly occur 
(Cooper, 807). 

Leukemia with vertebral myeloma may also giv(^ ri.«e to back 
pain, likewise, also, the vertebral nudastali*! growths, esiwcially 
prostatic, mammary, or adrenal tumors. 

Th(i saerovertebral joints are also a fre(|uent cause of back 
pain, which may be either the result of inflummalion, or of dislo¬ 
cation. If of inflammation the same signs ami symptoms of in¬ 
flammations are found as in other inflamed joints (see page 2J19). 

Dislocations also display here the same signs as when they 
occur elsewhere. Here, however, should be mentioned tlm sacro- 
iiliac dislocation, the pain of wdiich causes it frequently to he mis- 
taken for lumbago and sciatica. However, in this condition the 
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pain is in the sacroiliac region, and extends down to and OVcfr 
anus. Tliere is aKo rigidity of tlic rctrospiual muscles. 

For the elucidation of this Icsicm Goldthwaite (800) ha6 lot* 
inulafed two ies|>, (an auh'rior and })osterior one), which ate 
kixnvi) li\ lii*! name. He (Icscnlx s them as follows (Annals 8urg., 
Vol. LI, No. ,‘5, |). I’JO): 

“For the anioior test, pl.ice tin* jvitient on a bed with, say, 
the right limh li\('d on the hed ; tiun the left leg is lifted from the 
hed witluuit fl(\ing the kiK'o. If Jt <lo('s not go as high, if tho 
cxtenslmi or flexion of the limb, nhen tho limb is extended, is not 
eijiial to that on the other sid<>, and if the pain is acute, we sus|iect 
an anterior disjilacenu iit of the sa<*rnm. The j>ost(M*ioi‘ test can be 
m.nle hj extending tlie limh njiw.ird, with the ])atiint l\ing on the 
f.ice.” 'File diagno-^is Ixlwdii nmscid ir .imt ligamentous pain of 
the spine (roojx-r, ^t):i) is th.il ]).issi\e poshning will cause pain 
if tlu' ligament'* an' in\ol\ed, while if the iniiscles are involved, 
active j»(»s|iiring will cause pain. 

lievHolds and Lo\elt ( SO.")) abo speak of cas('s in which, owing 
to an abnormal stoopingforw.iid jx^ition, tin* ccnti'r of gravity 
is moved forw ml, and, as a consequence, considerab'e strain is 
thrown upon the ligaments and back miischs, with the consequent 
jiroduction of p.iin. 

Osleonialaei.i i'. abo jirodnctive of v(*rv sc'vcTe back jiain, but 
the associated pngnanev and tlu’ tvpical pc'lvic and sacral de- 
formitv ri'iidi r its diagno''i>. «*as\. 

J\iin over the cocevx (the so-called coccvdvnia) may l)e due 
to injurv of the cocevx from a fall, or from over-distention of 
the inferior jielvie outlet during eliildhirth. It is abo found in 
hemorrhoids, anal fissure, and proctitis. Lesions of the conus 
medullaris abomav cause pain referred to this region. 

Jhftrrcd pain may be felt in the back and bo present, either 
as a result of disease of the viscera, or of some more distant organ 
or region. The visci’ra lesions, most of which commonly give 
rise to jiaiii in the liack, arc: tlie Jiiiigs, stomach, intestine, liver, 
and gall-bladder, kidney, pancreas, spleen, and pelvic organs. 

Lung^. --Affections of tho lungs, if they extend to the pleun^ 



it— 


PAIN IN THE BAC5K 


301 


* 

lead to pains ‘which arc felt in the back, especially as 
patietits localize the pain? in the upper part, in the intra- 
ii^pular space and in tlie shoulder, if the area of disease is local- 
'$ied in the apex or in the upper lobe. The nu)ro frecpient cause 
tor such a condition ni.n lx* a hci'imiinjj tuherculosi''. J’rcssure 
sensibility of the skin and nniscul.itiire, in th<* ahove-jnentioned 
region, is not oftcui j)re'-fiii. Iiier<.ise of llie jiain in breathing, 
and especially in eonghiiiir, aixes an indication, and an exact 
examination of tlie Innas niak<s the eansc' elcar. 

Heart and Aorta.- dust as fre<pu*nt eanst's for hack i».unH are 

« 

affections of the heart or of tlu* aorta. Here the j)ain oeenrs not 
only in the haek, hnl also iMa;v h<‘ fonn<l as r.idi.itiiii* ])ain in the 
arm, Chjje *iall;s in the left arm and in llu* hit shonlih'r. A fre¬ 
quent eomj)laint of sneh ])alients is a s<*nsation of eoiisfnctitn of 
the thorax, as though it \\(‘re heing pressed in a \ise; hut in this 
case the hand of the eorn sponding ])arl of the hack, or the shoul¬ 
der anti the left arm, aie o\ersensiti\e. It will not he hard to 
differentiate llu'se ^arieli(‘s t»f pain from thost* which are caused 
by distasc of tlie sjiin.il cord or of the tliira. The eireiinistauei‘s 
that heart pains almost always occur in parowsnis, an<l tli.it iIk'so 
attacks, in the tirst ]da(e, art* called fttrth through l))dil_\ e\er- 
tion, ])syehieal irritation, etc., indicate their origin in the heart. 
An exact examination diseo\<rs changes in the aortii and the ear- 
diae iiinsele. AliMuieo of t^igns of a sjnnal cord iliseast* eoni])let(*s 
the finding. 

Stomach.- With the referre<l j>ains <»f gastrointestinal vise* ral 
disease aie assoeiated the* li\}>ers<‘nsiliilit\ of ihe skin and muscu¬ 
lature of tlie jiainfnl region, and of tin* i-orresponding p.irt of tlio 
vertebral eolnmii, on the left side, in jiarlienlar. Hut these pains, 
as they are esiieeially ohser\<‘d in iileer of tlie .sloiiiaeh and in 
pyloric btenosi«, are not very (hfiicnlt to eonneet with the st**maeh, 
since their appearance and v'ariations in int<*nsity depend ehiefly 
upon the taking of nourislirnent, and esjieeially iqion the quality 
of the food. It is unnceessary to say that the further examina¬ 
tion of the stomach, in such a case, must j ield signs of disease of 
" that organ. In many cases of total stenosi.s and cramp of the 
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psojiliairu*’, a «-cvcre i»aiii is freqiiontly felt in the shoulder 
and a "iidlc' sensation is experienced in the thorax. 

Intestines.- I*el\ie ])ains are frequently due to diseased proe- 
(ss(s in llie iiikstine. (Lis collections in the luT^i^e intestine pro* 
diK*( jiaui in ihe julvis and in the Hanks, the canae of which 
reseals ilsdf upon the ajtplication of a pnrt;ali\e. Intestinal 
nh(is d(» not s») (ntnuntly e.uis(‘ pi hie ])ain. On the contrary, 
j)el\ le jiains in eai< iiioina are an iinjKirtaiit diafi^nostie })heiiomenon. 
Vfr;y freqn(ntl_> tluy are assoeiated Mitli a radiation in the limb 
and in tin* piMininm, (>spieiallv if the earciiioina is situated in a 
deepir jiart of the eoioii. Yet, lure the ])aiiis almost ne\er appear 
without aeeoni|)anMin; sMuptonis. Verv fmineiitlv tliey are asso¬ 
ciate d with iiilistmal sviii]»tonis, so that tlu ir reeoii^iition causes 
no dilhenlt\. Onl\ an intlateii colon can, as a binale ]>atho1o^ieal 
entit\, ])r«>du(e dull pain in the Itaik, usually on a Ie\el with the 
kidiK is. I>iit lu le an i \aet anamnesis, with the fai't that the onset 
of the ])ain depends ujxui the passam* of feces or of i>as, makes the 
diapno^is eh ar. 

Liver and Gall-bladder.—One olisenes, lery frequently, in 
Iner and i»all-l)hidder tronhles, ])ains in the shoulder, in the arm, 
and in the li.u k- almost always on th(‘ rinht side. There is often, 
alsii, an (\(('ssi\i* *-i iisihilit\ of the skin and of the eorrespond- 
im^ innscnlaluie. This can be demonstrated upon jiicking up 
folds ot the skin and ])r('ssim» njion c(‘rtain jdaces (the region near 
the idith to the tvulflli \ertelnal spine). When the remaining 
of gall bladder and li\ir iliseasi* are found, the diagnosis is 
coin])Iel('. 

Kidney.—The spontaneous and pressure sensibility in diseases 
of the kidne\ (iiillamm.ition, eiiiholism, eongestii^n, tuberculosis, 
luojilasm) IS situated in the Hanks and jiehie region. Frequently, 
also, L;v pen sjJiesia of the skin ib found. Here elieinieal and 
mieroscopica] examimitiou of tlie urine make an important dif¬ 
ferentiation. In eonneetion with jnis inHammation (perinephritic 
alisee-s) pain occurs in the lumbar region, which is increased by 
toucli and pnssuro, as w'ell as by coughing, sneezing and motion. 
In a bimilar iiianner, the pain of nephritis manifests itself. Badh||r 
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ftiiou occurs in the thigh or is present in the form of an intercostal 
neuralgia. Patients with kidney stones complain of trouble and 
' pressure in the lumbar region. If I he pain is inlense, and takes 
the form of colic, it radiates downwsml, as a rule (thigh, testicle, 
ovary). Frequently, howc\cr, it is ft>und in the lumbar region 
and in the loins. The dirwtion ot this radiation, and the circum¬ 
stance that the luinl)ar j»ain is incrt'Used, if one makes a journey 
over a rough road, w^mhl lead oru* to think of a kidmy stone, 
further sigus of which are disclosotl upon i‘\amiimtion. 

Pancreas, Spleen, etc. Of tin* ])<iins of man^ pnnoralic af¬ 
fections, it is likeuiso known 11j.i1 they radiate in the baek, or fin 
girdle fonn) towards tlie Iroiit. Fri-(]n<*ntl\ disc.ises »»f the 
female (jenilaita lead to s(‘\ere jadvic ]>ain, .iml iiiially lh(‘ uplceu, 
also, under some eomliliojis, produces pain wliieli i.nli.ites into 
the pelvis, the h'ft shoulder, the left slionhler hhide, and the inter- 
scnpnlar region. Sjdeen tumors, esjieeialh, jirodncc* p.iin, and 
their presence will be thought of as an iis'^indatcd condition by 
the prc8cn(e of the al)o\c (h*scril)(*<l ])ain. 

The jidvic organs (uterus ami o\arN) arc probably the most 
.frequent causes of backache in women. The jinneipal hsions are 
a malsituated uterus (r('lro^crsion, retrolh'xion, or tin* binding of 
it down to the ])el\jc lloor by a<lhesioiis, in wliich the ji.dii is 
worse just before the immstmal period) ; and iiifl.immutiou of the 
uterosacral ligaments ((Jarrigiies, Tender spots on eitlu'r 

side of the second sacral \ertel)ra ■are dm* ((Jarngins) lo eelliilitis 
of the uterosacral Jig.niKtits. J’rcssiirc ()\cr tin iiiilaiiied ntero- 
saeral ligaments produces pain at these jdaees. ^’Ile ji.iin is worse 
on exertion, esjieeially in sw’eepiiig. Sexual intercourse is pain¬ 
ful, as a rule. Examination will disclose the ahnonnal and pain¬ 
ful ligaments. Pregnanry and mrni^lruation are also potent causes 
for backache; but in these conditions there is generally present 
some previous disturbance of the luiiihar structures which pre¬ 
dispose them so that the addition of congestion or traction, result¬ 
ing from pregnancy or menstruation, produce's pain, fn some 
cases, during pregnancy, an actual relaxation of the sacroiliac 
ligament is present (Andrews and Hoke, 806). 
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Inflainmations of the uterus may also cause backacheiw 
a fuller eoiisideratioii, see ‘‘Pain in the Female Grenitalia/* 
ter XXXII.) 

The fjrniloin iuarif otgnus in the male (prostate, seminal 
vesicles) cause luinhar f)ain. The urinary bladder, also, when 
diseased, fr(‘(|iieutly ^i\(“s ris(> lo j)ain in ibis region. 

Hack ])aiii um\ also be caused by static foot errors, hysteria, 
aiK'inia and cbloro''is. 

In sialic fool ctrois the pain is relifved on the patient lying 
down, Of on the correction of the err(»rs of position. 

“Jn lit/.sf(ila IIk backacbe is usually referr(‘d to tbe lumbar and 
sacral regions. It often (‘\t(*nds upward over tbe dt'rsal area and 
downward o\er tbe gluteal niuscles” ((^lara F. Dercuiu, 150). 

Anemia and Chlorosis. - Tlu' anemic and cblorotic individual 
very fre(|ueutl^ coinplains of back ])Hin. Tt occurs as rheumatic 
pain, wbicb is ni«is| se\ere in tbe morning, after arising, and im- 
pro\es during tbe forenoon, if the patient moves about. 

The legions of I be spinal cord causing back pain have been 
previously consi<Itrcd, and will not be dwelt upon here. 

» 

PAIN IN THE LIMBS 

After tbe consideration of bac*k pains, it is next in order to 
discuss tb(‘ })aius wbicb usually arc present in the limbs. The 
upper linths arc* jirobabl^ Tiot so freipientlv subjected to pain sen¬ 
sation as are tbe lower limbs; aud wben they are, the causative 
factor is more liki'ly to be of a circulatory nature. The principal 
]>ain areas are in tbe j<»ints, wbicb are frequently afPected by 
rheumatism. Tbe .shotdda joint, in particular, is subject to 
gonococcu** infection. ()\(*r tbe sboulder are also found the re¬ 
flected p4U*ns from tbe liver on tbe right snle, and from the spleen, 
panen'as aud stomach on the left side On both sides pains re¬ 
flected fivmi tbe diaphragm, extrautcrine pregnancy and pleura 
arc found. In tbe shoulder also is present the pain resulting 
from inllammation of tbe deltoid bur.sa, which lies between the 
humerus and the acromion j^roccss of the scapula. A characteriai 
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ijItO'iQf tbiB pam is, that it is caused hy elevating the shoulder, and 
Veriy severe until the arm iK'coinoH horizontal, when the pain dis* 
hppeers. The pain is localized inimediatoly ladow tlio acromion 
process, between this prtKTss and the lii.ul nf tlic huinerus. Ten¬ 
derness is also mo^t maiked .it tins ])oitit. 

Generalized pains art' nsnall;^ n(‘nrali»ic in origin (for which 
the reader is referred to tlu* '^((*tlMn ninUr llraclnal Neuralgia). 

The LOWLK iMiMAiims are great I \ alleeted hy cirenlatory 
changes. A sligiit indication ol tin tN])e tiie '-^Mnptoins may as¬ 
sume is given hv tln» so-eallt'd sler jiing pains uliich follow upon 
the partial stopping of the circulation in a linil). (Jent'rali/ed 
pain of a paro\\‘>niaI chaiacter, inoie ])ion(»nn(*td on the eKternal 
and posterior surlaets than on tin* intcinal >url.iee of tlu' limb, 
is likely to Ik* due to a sciatica (a CMni})]( te di‘•eription of \\hich 
is given in a si paiati section). Win n tlie pain is on tlie anterior 
surface of the thigh, and runs down and to tlie inner "ide, it is 
probably due to iti\ol\enient <»| tlu* anti rmr eriiial nirve. Should 
neuralgia he jiresent the ]>aiii is paiow nial and is ol great in¬ 
tensity. If it is a referred jiain from pressure on tlie ner\e from 
tumors or bowel aeeuniulatioiis (William Ihiiee, aOJ), it is more 
of a stead}, constant, dull ache. 

In the loA\er Jiiiihs, the joints, esp(ciall> thi ////> joinf\, are 
very prone to tiiheiciiloiis mfielion. Tlii' liip, whin so aflected, 
at first causes a jiain on the innir sidi* of and soniewhaf ]»osterior 
to the knee; so that, in imin\ easis, disease of ihe knee joint is 
falhcly diagnosed. Jllii nimiti'in is aKo eoniinon in thise joints, 
and freqiientl} ])ani and swelling in tin kiiii* toliow' njiem the 
looking of the joint by a soeallid liei hodv. 'I’lie pain is <liie to 
a stretching of the ligaim nt.s. It ma_\ he onl\ a juiiehiiig jiain, or 
it may be cxerueiating, if the cartilages aii' caught ( IhirkerJ 
Flat-foot, also, is a potent cause of jiain in the region of the 
knee. The pain is on tlie iiinir snh of the fiatella and ma} radi¬ 
ate up and down the front of tin leg. The pain is irnieli in¬ 
creased oil aefue exercise of the foot, espeeiall\ hv rnnning or 
walking. Pain m the legs which is not iiilluuieeil by jiosition, 
pressure, heat or cold U often the forerunner of brain heraor- 
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rhage. When it occurs in persons of acjvanced years, with hftr(i 
arteries, it should he looked upon with suspicion (Musser).* 

At times the heel is \ery painful (f)ododyiiia)— so much 90 v' 
that the f)atient is unahh‘ to walk. Tins juiiii may bo due to local 
conditions (exostoses on the surface of the os ealcis). Those on the 
posterior and inferior surfaces are the most freipient (Thorndike, 
‘‘Ortliopedie Sur^»ery,” p. 101); th<*re may also exist spurs nm- 
nim? out from the iimlcr side of the os ealcis; hnrsitis of the bursa 
under the os ealcis; or an associated flat-tloot may be present 
(Keen’s “System of Siiriicry,” Vol. II, p. of}). Painful swelling 
may also lu* fireseiit on lh(‘ posterior surfai't* of the heel at the 
insertion of tin* t( ndon-aeliillcs into the os ealcis. The ]>atient 
walks with th(‘ b'ct iwfuMcd, while tin* use (if the calf-mnscles is 
painful. Pain in the lied may also he eaitscd In lesions which 
are at a distance, as from nr<thral stricture (laixmoor, Bnidie, 
Thomjison, Van Piireii, Keyes, ami (JouTey ), M'siele ealciilus, eys- 
ticojirostatitis, inllammatiou of th(> neck rif thr* bladder, cystalgia, 
or neura1i>ia of the lu ek of the bhuhh'r, w'hieh, iii some eases, may 
be mistaken for bladder stone (Von I’itha, ''27'2), renal ealeulns, 
gonorrhea ( Fournier, liTl), and locomotor ataxia (Semm and Buz¬ 
zard). Jt is alsd ]ir(*sent in ]>regnanc\. Pain on the sole of the 
foot mav be caused l>> exostoses on the int(*rnal euneiform or the 
base of the first nu'latarsal, or at the junction of the scaphoid and 
cnniMform ('I'lmrmlike). 

A peculiar and fiainfiil alTection of the foot, ocenrring only 
in adults, and most freipuntly in women, is termed metatarsahjia 
(Morton’s disease). 

“Tyjncal eases <if tins aifeetion lia\e smldeii cTamj) like pains 
starting in the third or foiirtli metatarsojdialangeal articulation 
and radiating to the tips of tlu* toes and np the leg. The sudden 
onset may' he brought tm by' a misstep, or by the fatigue of stand¬ 
ing a long time, and occurs almost invarialdy wdun the shoes are 
worn. Ill some attacks are iiifreijiient; in others they practically 
di.sable the patimit and are pro\okcd l),v inappreciable causes. The 
pain is so great that tlie patient removes the shoe, rubs and com¬ 
presses the front of the foot, flexes and extends the toes, and, 
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time, ibe pain ceases, leaving no sign, or only a veiy slight sore* 
C-neKs Over the articulation on deep pressure. The crnmp-liko pain 
may be referred to a single or to several udjoiuing joints or to all 
the bones of the mctataisal artieiiLititm. It is due to a j)inehing 
of the plantar nerve between the l)ones, or to an abnonnal strain 
on the ligament-, connecting tlie lu'.uls of the metatarsal bones” 
(Tliomdike). 

Tenderness is found on ])ressure oAor the heads of one or more 
metatarsal bones, or on lat»*ral pressure in tin* region of the ineta- 
.tarsophalangcal joint (Forbch, Monlieal Med. Juurn., April, 
1909). 

PAINS IN THE ABDOMEN 

If a pain is of a jx'cnliar, dragging nature, increased on breath¬ 
ing, and es]>eeia]ly when <l(ep in''})irali()n or eonipletc* expiration 
is pertorined, and if it runs round the elust from tlu* eii'.iform 
cartilage in a slightly <lo\\ni\\ard direction to the teiitli rib ])0S- 
terior, it is generally the result of diajdiraginatie traction. It oc¬ 
curs in great cardiac and res]uratory actnity, dilatation of the 
stomach, severe tvmpany, coughing, sneering, or hiccoughing. A 
pain slightly lower, and restricted to tin* area of the liver, may Ik* 
caused by hejiatitis (see Liver). On the left side, over the 
area of the splten, a perisplenitis similarly will caiisf a jiain. 

Pain localized innnediatelv in the iniddh* of the abdomen, be¬ 
tween the ensiform and the umbilioiis, may lx* due to ])anerealitis, 
nicer of the stomach, gall-'-'loiies, cardiac lesions t tricuspid regur¬ 
gitation), liver and adnexal diseases, epigastric hernia, and <liio- 
denal nicer. Tf the jiaiu is located around the umbilicus, the 
causative lesion may be a hernia of tlu linea alha, volvulus, em¬ 
bolus of tlie sujierior mesenteric arterv, ineteorism, t^vnijiany, in¬ 
testinal obstruction, swolhui mesenteric gland*., early stage of 
appendicitis, ileocolitis and intestinal strangulation. 

Pain downw’ard and slightly to the right is very s(*vere in 
appendicitis, oophoritis and salpingitis. ]*ain on the left side is 
severe in salpingitis and oophoritis. On either side* pain running 
fronTthe back around to the anterior surface of the abdomen and 
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theil down to the testicle or labia generally indicates a 
ureteral disorder. '4^ 

Pain below the umbilicus in the mid-line is found in colotiiAl^ 

.' > 7 » ^ 

disease, rectal disease, embolus of the inferior mesenteric artery^v 
uterine disease, or disease of the urinary bladder. ;y 

Pain over the entire abdomen results from disease of the ^ 
abdominal wall (myalgia, neuralgia, rheumatism, peritonitis), in¬ 
testinal perforation, tympanites, enteroptosis, referred pain in 
pneumonia (in children), and aneurysm. For a more complete 
discussion of abdominal ])ain, see Cha])ter XIX. 

Pains due to tabes are very frequent in the abdomen. 


CHEST PAIN 

Pain over the eliest in the sternal region may be caused by 
diseased bone, mediastinal indammatioii, changes in the medias¬ 
tinal glands, aortic aneurysm, bronchitis and stomach disorders. 
Over various ar(>as in the cdiest arc the pains from pneumonia 
and pleurisy. Itadiutiug aroiiml tin; chest wall and paroxysmal 
in type are the pains of intercostal neuralgia and vertebral and 
cord diseases. I’ain localized to the pectorals and made worse on ^ 
raising and lowering the arm results from rheumatism of the 
])eetoral muscle. It can also be the result of invasion of the 
pectorals iii cancer of the breast. 

Pain on the left side, over the cardiac region, indicates a 
possilile lesion of the heart, and this is confirmed, if it is found that 
the pain runs down the ulnar side of the arm; even as far as the 
little finger. Pain in the breast is frequently present during' 
inenstriiation, in pregnancy, and in uterine and ovarian diseases. 
It may, also, be the result of a local inflammation, in which case 
the entire breast is markedly tender and signs of inflammation are ' 
present. 

CLAVICULAR PAINS 

Pain in the clavicular region is frequently associated with , 
new growths (pleura, clavicle), aneurysm of the subclavian, 

pulmonary tuberculosis. In the supraclavicular region it may 

. . ' 1 % ^ * 
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due (on the right side) to liver disease, or (on the loft; 
to disease of the colon or stomach (in new growth of which 
search for metastatic glands in tliis region). In extrautorine px^ 
nancy with rn])luro, jiain, when ]>resont, is on the same side ao 
the ru[»tnro; in colonic disr'ase and <lia|diragmatic pleurisy, pain,, 
tis a rule, is on th(f diseased side. J’ain over the shoulder is present 
in deltoid bursitis and also, in u wider area, in neuralgia of the 
circumflex. 


NECK PAINS 

When a palic'nt emnplains i>f pain in the neck, the first idea 
suggested to the jdiysiciaii is llial he is suffering from some in- 
fiaintnat<»ry disease of tlie up[>er resj)iraforv ])assagcs. This idea 
is increased almost to a certainty if, with the j)aiii, there is also 
jUTisent an ins])iratorv stridor. It may he a sign of laryngitis, 
thyroiditis, or traeheitis. Shonhl pain tx> felt only on turning 
the neck to one side or the other, and should one of the sterno- 
inastoids he in a stale of tonic contraction, stcrnocleidoid disease 
or wry-ncck is indicated (s(*(‘ Mg. ()!)). 'I'liis tendency to lateral 
flexion and rotation is also secui at times in brachial neuralgia. 
Pain above the stornoniastoid and below the inferior maxillary is 
found in tonsillitis, iiillaniiiiation of the inferior maxillary gland, 
or in intlaniination of the floor of the month, the so-called Ludwig’s 
angina. Pain over the os hyoides or lai-ynx is a sign of inflamma¬ 
tion of the hone. In some eases an inferior maxillary neuralgia 
may he ])res(>nt. 1‘aln just anterior to the (>ar, on the side of the 
face, indicates oar disease', juirotitis, or di.scased teeth (inferior 
maxillary). 

SUMMARY 

Ihiin in the hack, over the entire vertebral column, indicateia. 
ncurastlu'nia, tvaimiaiic s})ine or mediastinal disease; in the ar^- 
between tlie scapula it indicates pericarditis, lung disease^ dj^ 
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pieurjiBj ana aortic lesions; over the seapnla, lung in> 
\<4rement or pleurisy is indicated. 

Chi the left side, between tlie vertebric and the scapula, pain 
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is present in aortic lesions and sloniacli disorders; at the apex of 
the scapula, on the lift side, splenic di-iea^c is indicated; and, at 
about the aaino level on the light side (in inanv eases a little 
lower), liver disease is indieated. Pain generali/ed over the back 
of the chest may h« due to Tn\alaia, lung or ])lcnral disease. Pain 
radiating around the side of the eliest is due to iutereoslal neu- 
x;algia. By reference to Fig. 78, th(‘ local points of tenderness in 
bamchuil neuralgia and in the so-called diaphragmatic neuralgia 










314 


REGIONAL PAINS 



are sliown, as well as the points of tenderness in intercoatiil . ? 


ralgia niul in angina pectoris. 


Paiti in puliiKiiiiiry 

tlllllTfUloHIM 

of irnilfriii’MS in 
int«*r(‘i)slul ni*ii- 
rulKiii 


Gt'iionil tcrnUTnc'^'i 
oviT ull llu' vcrtc- 
lirif in ncui'iiM- 
tlioniu 

Sii'miTd.'iiial Imrsi- 
(IH 

TroUMHI'llu’H |Hllll(S 

of trnticriicss in 
cliiiiilii'iiKiiiiif i<! 

ncurulKia 


PItlllC Ol eilMTKClII'C 
of till- iliirsiil 

ncrvi-M 


Utrriis 
Oviirit's 
('olon 
lifoliini 



f Sulijprtive pain 
1 Uyikorteusion beod- 
l ttohe 

I .Sjiini- of the 7th 
) (•♦•rvionl vertclira 

j Piiinful points^ in 
f aiiKina pertoris 

j TrouHHeuirii point 
/ of loi-al teiider- 

I ni-sH for tirai-hial 

I iii-iinilKiii 

\ Tondi-r poiiitH over 
; till' ‘Jnd and 3rd 

I doreiil spine in 

( bruciiial neuralipa 

( Spinous processes 
fill tender in neti- 
rustbenie. spine 

'Pressure eausee pain 
in 

1. SijiiiHl caries 

2. Aneurysm 

3. Spinal nienin- 

gitis 

4 . TuberculoBiB 


l^terinc disease 
Kidney disease 
Lumbago 

Acuteinfcctiousdia 

eases 


Fit). 7 S.--Pain Aukas in Spinal Column. 


L()\v(M‘ (l«»\vn in llu* hack, in llio noighb(*rlu)od of the lower ribs, 
are foiiiul Ihe an>as which are painful in perihepatitis and dia- 
pliraginatic disoa.se, while a little lower is found the area in which 
pain is located in kidney disease. Lower still, and in the neigh¬ 
borhood of the saeruin, are the areas where pain is present in colon 
involvement, retroperitoneal gland, and uterine disease. In the 
entire small of the back are found the occupation-pain, uterine* 
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disease pain, perinephritic-abscoss para, lumbago, and lumbar- 
abscess (tubercular) pain. In the same area, but extending over 
^e sacroiliac articulation, ib the pain of sacroiliac disease. Over 
the coccyx and adjacent regions is located the pain due to disease 
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of the roc(N\, nctal disdse, and ((nix diK is( Uain oNtr llie 
bulfock^, and imining down lli< oiitf r ‘•lufui of tin liinh, is 
especiallv frequtnt in oiaiian and bio id li.«inun1 diMinbrs 

Pain in tin injfuinal npion nia\ 1m dm to in^iiiinl oi fi inoial 
adenitis, and if it ndiafis ilown low ml lln tfiot i1 nun Ik <lm to 
phlebitis, cnnal nturalgn, disease of tin ktiiui, f< mot il In nna, 
abdominal tumors pnssingon the truial nrrie (ainnrvsm, uterine 
or ovarian Ininors, tiihfrcnlons absciss of tlif [iso.is) 

Pain in a joint irni'y re-nlt from ilnuniaimn, tuberculosis, 
acute synoMtis, strttcbing of ligaments, or floating Inidus 
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TIIP] SIONIFICANCE OF TAIN IN DISEASE OP THE EYE* 

When sonsifive niid sousory improssimis fulling; upon the 
retina cxcord a (•(‘rt.aiii maximum in iiilcMisitv they become dis- 
agreeable. If their intensity r<‘aehes a still hi,j>‘htT dea^ee the 
sensali«)i\ ]irovok(*d is jniiiifiil. dust \vliat ai** the threshold values 
for various forms of stimuli of the retina are not all determined. 
Thjis, the action of very strong; lij^ht on the (ye causes a painful 
sensation, with blinding. Such stuisafions scarc(‘ly ever arise 
spontaneously. Tiny are nearly always the result of the action 
of adetpiato stimuli which have been inereas(xl above the normal 
limits. I’liese disa,ixreealde scuisalion** are to be distinguished from 
others diu' to irritation of tlu* nerves of common sensation. In 
the descri})lions to bdlow the latter will be simjdy called pain. 

Under normal conditions an individual is not ordinarily con¬ 
scious of the normal retinal stimuli, and if the existence of this 
orf!:au intrudes itself u]>on consciousness this is usually a sign of 
a pathcdogical condition. This consciousness is usually brought 
about through the medium of pain. As wo do not possess any 
obj(‘Ctivo method for measuring })ain, w(> must rely upon the 
information given by the suffering individual, which must be 
checked u{> by our own (“xperience. Self-training, self-control, 
physical and jisychical distraction are circumstances which con¬ 
siderably infliuuiee the intensity of tliis pain perception, increas¬ 
ing, diminisliing, or even abolishing it completely. 

The same uncertainty which exists in the estimation of the 
intensity of tlic pain dominates the characterization of the qualU 

i 

1 By Docent Haas Lauber, M. D., and Olaf Buttin, M. D., assistants of' 
the Bye Clinic, Vienna. . 
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Ipiyof In same disease tlie same pain will'not be 

in Ae same way by several patients, and will be differ- 
described by the same patient at different times. The pain 
^^ay be described as blunt, dull, boriri", burning, pullinj;', throb¬ 
bing or tearing, but, unfnrtunalely, there is no possibility of ascer¬ 
taining v/hether the similar terms used by different patients 
describe similar sensations. 

As far as the duration nf pain is coneerne<l, we are in a far 
better situation. We can more easilv believe tlio eorrectiiess of 
Statefhents ■wbicb describe ])ain as eontinnons, periodical, inter¬ 
mittent, or periodically exacerbating. Under certain circum¬ 
stances these characterizations can h(' of great diagnostic value. 


ETIOLOGY 

In examining the diffc*rent factors that, can cause or increase 
pain in the eye, or its surroundings, we find that they may be 
touch, pressure, atmospherical influences, temperature, light, and 
j tiring of t^u^ eyes by work. 

The to])ograp}iy of the eye and its adnexa points to the rami¬ 
fication of the. first and second hranelies of tlie. fifth nerve as the 
source of the tactile* and conse»jncntly also of painful sensations. 
The third branch is of hot s(‘c(mdary importance. All the other 
nerves can be excluded from further consi<l(*ration. As a conse¬ 
quence of the very extensive ramification of Iho fifth norv(!, it is 
found that irritation of different branches of the nerve may pro¬ 
duce a sensation of ])ain, or even other symptoms, in the ocular 
region. It is important to cmj)liasize, at the very beginning, that 
irritation of any branch of the trigeminus may jjnivokc a sensa¬ 
tion of pain in its whole distribution, and, further still, rcfhjx pain 
can be elicited in all those nerves that arc in close anatomical or 
physiological relation to the irritated nerve—for instance, tlie in¬ 
timate association of iaehrymation to irritation of the trigeminus. 
Mechanical influences, acting uj)()n the cornea, elicit Iaehrymation, 
jiWit as easily as can the irritation of a tiny nerve stem in the pulp 
, C^tvity of a tooth, or the irritation of the nasal mucous membrane, 
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which are likewise innervated by the fifth nerve. Irritation 
the bulbar terminal branches of the fifth nerve is generally &6c(xfa^ 
panied by hyperemia, which extends from the immediate stir^ 
roundings of the irritated ]»lac<! to the neighboring parts, and can 
lefnl to visil)l(! hy|)eremiii of the conjunctiva. The nnnuiroua anas- 
fonioses of the iiflh lu^rve. with th(‘ seventh and the sympathetic 
explain the fre(|n(Mit relhtx phenomcma, such as aiUM'zing, swallow¬ 
ing, pupillary dilatation, vasomotor and secretory distiirbancos. 
All theses relh'xes can occur in as.sociation with pain in the realm 
of the fifth nerve. ‘ 

From a jn'actical stand|)oinl, ])ain is very important in a 
donhle sense*, first, as a symj)tom (»f j)artial distnrhance, which is 
often vagina and alhovs many ditl’erent explanations; second, as 
the ]>atient's j)re)niinent, snhj<*etive complaint, by the removal of 
which the ])hysiciaii can gain inncli cretiit. 


LOCALIZATION OF PAINS 

I'liei exact localization of paijis in the eye region may be of, 
syin[)tomatic sigiiitieanee, yet here we eiu.*onnter many uncertain- 
tics. In a case of iritis, for instance*, we firiidy belie;ve that the 
jaiin originates in the ramification of the fifth nerve in the iris 
itsc'lf, and yet. many ])atients do not eoinjdain of pain in the eye, 
hnt in the bone snrronnding the orbit.- I’lie ])ain in glaucoma 
lias its .source* in (be globe; ne'verthelc'.ss, many patients eoinjdain 
only of lie*adache e»r hemierania until the* temdernf_*ss of flu* globe on 
pri'.ssure e*onvine*es llie*in that tlie e*ye*ball is the affc'cted organ. 
Notwithstanding the fact that the localization of the jiain may 
le'iul to falsci jiidgiue*nts, the* following page's will attempt a diag- 
no.stic. analysis of jiain, based upon its localization. 

The Eyelids. —'Fhe skin of the eyelids and their surroundings 
may be a .source of inteu.se pain in ca.ses of inflammation. This 
pain may lie siiontaneous, and is generally very intense when the 
inflamed skin is touched. This kind of jiain which is localized in 
the skin occurs in eczema, febrile herjas, herpes zoster, cases ^f 
phlegmon and abscesses of this region. In many cases the pain is 
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'''ft$^ocilited with swelling of the tissues, so that the real focus of 

disease can be found on palpation. In marked inflammatory 
edema of the lids one finds on touch an increased resistance of 
the tissue, which is considerably int'r(’asc<l in some ])laces. If the 
region of the internal canthus liganuMits 1 k' the seal, of tenderness 
to palpation the possibility of a heginuing diieryoeystitis or peri¬ 
ostitis should be thought of. Pain and resislanec at the margin 

- of an eyelid suggest a hordeolum; sujierlie.ial pain of the skin, 
accompanying rnovabh! resistance, points to the diagnosis of a 
furuncle or an. abscess, whereas an immobile resistance is an argu¬ 
ment in favor of ])eriostitis. It slundd Ik* ri'mcmbered that itdlam- 
mation or cicatrices in the region of llu? ('xterual canthus h^ad to 
marked edema of the eyelids, so that tin* locali/atiou of the j)aiuful 
spot and the accompanying resistance ahme |)ermils a diagnosis. 
Tumors of these regions, wliicli are excM'cdingly ])ainfnl, are occa¬ 
sional. • Neuroma f>r iieurofibr(»nia arc to ho cx|>(‘(‘ted. Under cer¬ 
tain circumstances ulcerated carcinomata occur. I'hcy are in¬ 
tensely painful to touch. 

The pain in herp<*s ztjstcr lias a s]H*cial character. It, at times, 
begins a few days before tin* appearanets of an criijitiou; that is, 
during a period when tlir; patient eomplaius of general malaise. 
It 'is frequently iinpossihle to explain such attacks of pain cor¬ 
rectly until the ajqiearance of the ern]>tiou shows tln^ nature of 
the disease. The pain ih lierp(*s zoster may persist with the same 
intensity for weeks and months aft<*r the skin lesions are healed 
and the accompanying keratitis and iritis have subsided. Xighily 
exacerbations of the pain are not rare. 'J’ho pain frerpiently irra¬ 
diates into other brancdies of tin? trigeminus not afiparently af¬ 
fected by the b<‘rpes. Simultaneously with the appiairance of the 
intense pain there arises a liyjio- or even ancstlier-ia of the skin and 
superficial parts of the eye, so that the <*hara{*teristie symptom 
complex of auesthesia dolorosa may appear. I'he sensibility re¬ 
turns slowly. Hyperesthesia is rare. The.se eases of herpe.s zoster 
represent the projection of a central lesion onto the peripheral 
endings of the nerves. Investigations of Ilarensprung, Head and 
Campbell, and Lanber have proved that the primary process is 
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IcK'alizeci in the Gasiseriau ganglion. The skin, conjunctival 
corn«*al chaiigcb are probably to be regarded as trophic lesions. In 
home eas(‘s (Kisenlobr) a jwripheral neuritis has been found, so 
that not only lisions of the ganglion, bill also those of the nerve 
are to be considiTed in lierj)es of Ibis n'gion. ^ 

Kroin these «.tdt(«ments it eaii be seen that the pain in herpes 
roster is a true netiralgi<* ])aiii, as if i-, eaiised 1),\ a Ichion of the 
ganglion or of the [>eri[)heral ])ortion of the nerve. It is of the 
character of acute iiillaniniatorv iKMiiitis, canseil hv some toxic 
agent. It is a palholognvil jiroccss, occurring in the .sensory gan¬ 
glia, nnalogons to that in the motor ganclion cells in acute anterior 
poliom;Vi litis or piduKMici phalnmx litis. lu addition to the virus, 
the nature of which is as vet unknowui, otlu i i 'Uses of herjics zoster 
exist. Such arc tr.iumatisni, tmiiois, dis(>as( vvithiii the cavernous 
sinus, aiKMJ] >s]iis of the ophthalmii* aitt iv, ])iilsatiiig exophthalmos, 
poisoning b> carlMUi dioxid and arse nic. All of these affect the 
fifth iierv(‘, and are of etiological importance. 

A dis<>ase which res< nihles licr]M‘s /osier in simie \va\s is neu¬ 
ralgic hcrjics of till' cornea (herpes coma' iimiralgiciis of Sehmidt- 
liiiiqilcr). This is a periodically ajipeariiig affection, often re- 
eiirniig at the saua* hour of the da>. The attack lK‘gius by pain 
in the su])raorhil.il br.inch of tin* filth nerve, and is cliaracterized 
by ail (‘riiption of small vesiide-. in the distribution area of this 
branch. Tlu‘ whole att.ick jiasses off in a short time. 

The pain vvhicli accompanies a febrile lierjics of the cornea 
is due sohd^v to ilic cpillulial lesions, and vines not show the typical 
neuralgic ch.iractcr of the two affections jircvivuisly considered. 

Several other forms of lU'iiralgia vif the same region arc to bo 
distinguished from Ivpical trigvuiiiial neuralgia, which is a 
persis|(‘iit and verv torturing disease. They show the same'symp¬ 
toms, ])ut are seeviudiiry affections of the trigeminus. Aeute neu¬ 
ralgias are caused bv intlauimatory conditions, such as orbital 
periostitis, v*mi»V(‘uia of the aeeess«»r\ sinuses of the nose, etc., 
and ooeasiomillA show relajises. CMironie neuralgias are due to 
tumor, keloids, or to ehrouie forms of jieriostitis and empyema. 
JYeiiralgia of the fifth nerve can also be caused reflexly by lesion£( 
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^ il^ distant regions, as by caries of the teeth or in nasal affections. 
T?heire can mislead the patient, as well as the physician. It is con- 
seqpently necessary, in easess of ncnrulgie puin of the fifth nerve, 
to examine the entire di'^tribnlion area of this ner\e for causation 
lesions before making a diagnubis of idiojiathic or primary (essen¬ 
tial) neuralgia. 

A diagiiosi', of neuralgia i>. generally based upon the tenderness 
of the nerve-stem to pre^^ure. In the investigation of a case of 
neuralgia, pressnn should Ix' apjilied to llie nerve exits; i.e., over 
the supraorbital foranu'u, the infraorbital, ami mental foramina. 
This exee''siv(‘ tenderness, accompanied by spontaneous periodi¬ 
cally exaeeibaling ])ain, is v(*ry eliaracterislie. Tetidermss to pres¬ 
sure is absent only <*\ee'])(ioual(> in nenrulgia. Tliis svruptom 
alone, however, is not snfiieiemt to make a diagnosis of nenrulgia, 
as in hjsteria, also, the branelies of the fifth mne an* frequently 
tender to jiressiire. Furtlierniore, tendeimss to pressure may be 
a symiitoni of a general [lolvnenritis and not of an isol.iteel affee- 
tion of the trigeminus. Kspee ial attention slienilel be esille'd to the 
fact that neiiralgie like* jiaius of the trigeminus may he sympto¬ 
matic of glanee>nia, or they may be jirc'enrsors of this elisease, 
appearing a long lime before the* glaucoma can he rt*c(egni/ed. 

Aneither tvjic* eif ju'riodieally returning imin in the trigeminus, 
though generail} affecting only its meningeal branches, is hemi- 
crania, or niigiaiue. lle^ie the* sewalleil seintilbiliiiff seotomata, 
with their (*h.irae*teristie fcature!i, .jr(. djugneestie. 'Fhe attack lie- 
gins with eve sviiiptoms, and, eluriiig this perieiel, the jiutieiit no¬ 
tices the scotomata with their luminous and generally moving 
margins. These attacks an* then followed, as a riih*, by intense 
unilateral headae-he*, vvitli frespieiil radiation eif jiain throughout 
the entire fifth m'vve area. 'I’lu* caiibc of the ph(*iioniena is prob¬ 
ably a vasoinoteir distnrbanee, wliieli, acting iijiem the m(*ninge8, is 
felt in the peripheral hraneh(*s of the nerve. 

A very rare affection, likewise eharacterued bv intense berai- 
crania, is a recurring third nerve palsy -ophthalmoplegic mi- 
gBftjne. Intense hemicrania introiliiees the attack, to wliicli ptosis 
• and almost total immobility of the eye, nausea, or vomiting are 
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added. Such attacks persist fr)r from a half a day to two days 
or more, and may recur at irregular intervals of a few weeks or 
months. Jliiring the int(*rvals of the attack the third nerv© 
paralysis recedes, but may not completely disappear. 

Surroundings of the Eye. “Tender pressure points, so charac¬ 
teristic of iKiiiralgia, may exist in ntlior affecdions of the surround¬ 
ings of the eye. '.riie cause of iiidelinite [jain in the head, espe¬ 
cially of dull pain in tlui forehead, can occasionally be found by 
careful j)alj)alion, wdiich reveals the nerve tenderness at a certain 
place. Tenderjii'ss of the bone to percussion and tenderness in 
the region of the trochl(!a are found in many cases of acute or 
chronic affections of the frontal sinuses and the anterior ethmoid 
cells. Thus, one may Ikj guidtvl to a correct diagnosis. Such 
cases can be dilfenmliate(l by the existence of delimited sensitive 
areas fr(»nj lh()s<‘ <>lh(*r cas(‘s where th<' lK)ne is sensitive through¬ 
out to pressure or percussion, and at the same tim(^ is diffusely 
thickened. These laft(‘r symptoms lead to the diagnosis of [)erio8- 
titis and oste(»perioslilis. Indolent thickenings of the bone are 
but rarely due to inllammation (lues, tuberculosis), and, as 
a rule, rcipix'sent tumor or j)rotrusion of the hones by ineningo- or 
meningoencephalo<'ele. 

Conjunctiva and Cornea. —Tain in the conjunctiva and its cor¬ 
neal eontimuition is of the greatest interest to the oculist. The 
abundant end ramitications of tin* n€*rve ])lexns of the suj)er- 
fieial layers of the cornea penetrate as far as the basal cells of 
the epithelinin and explain the great sensitivtnu'ss of this organ, 
as well as the great iiihMisity of the pain in su])erfieiul lesions 
(erosions) of it. The eonjunetiva is much richer in nerves than 
other mucous memhraiics of the body. Inflammat<)ry or traumatic 
irritation of the nerve endings in the eonjunetiva gives rise to 
very severe pain, alike torturing to the patient and difficult for 
the physician to abate. Great sensitiveness to tlierinie, atmos¬ 
pheric, and light influences is ])resent, and exposiire fo these in¬ 
creases the pain to the highest intensity. While there is not the 
least doubt, so far as thermic and atmo8])licric stimuli are con¬ 
cerned, that the nerve terminations in the coijjunctiva and cornea 
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transmit xmiu stimuli and cause such reflex disturbances as 
;lachr^mation and blepharospasm, yet light, can also give rise to 
painful stimuli, and it is not so easy to determine how it acts and 
causes pain in corneal and eonjniietival hjaions. 

. It is a fact, however, that in corneal erosions or in other super¬ 
ficial lesions of the cornea, likewist; in iritis, there exists a great 
sensibility to liglit (phottijdiohia), <'V(mi when the patients keep 
their eyes closed, thus excluding ittrnos})heric and thermic in¬ 
fluences. 

In iritis, whether primary or s«'condury to keratitis, one is 
inclined to attribute the pain caused ky light to ndlcx contractions 
of the sphincter, and to the irritation (on pii[)illary dilatation or 
contraction) of the sensory nerves in the stroma of the iris. Hut 
if the iris is normal, and its contractility is supj)resscd by means 
of a mydriatic, it can no more 1«; considered as a source of pain, 
and other causes of the corn(*al irritatiMii to light (plajtopliohia) 
mtist he sought. Wilhrand explains [)hotophohia as follows: 
“Exposure to light lea<ls tf* the formation of pnxluets of 
metabolism in tin* jiiginenl. of the retina; if the forma¬ 
tion of such {U'oducts becomes increased, they may cause pain in 
the ciliary nerves of the choroid, which contain filaments of the 
fifth nerve. If those nerves are in a condition of pathological irri¬ 
tation, even small quantities of tliese products of kataholism can 
cause considc'rahle pain. This theory, hovvtwer, <loe8 not exjdain 
why the instillation of cocaiii int(t the con junctival sac, in quanti¬ 
ties which can act only upon tlie sujx'rlicial endings of the nerves, 
cun in many cases (piite suppress the photophobia. This would he 
in favor of an explanation which atlrihiites light sensibility to the 
endings of the trigeminus in the cornea and conjunctiva, analogous 
to the direct action of light 14)011 the iris. This theory is, how¬ 
ever, not satisfactory. 

Hyperemia of the conjunctiva, infiltration of both conjunctiva 
and cornea, dctachnient of the corneal ejiitheliiim in the form of 
vesicles and blelis surely lead to mechanical and possibly also to 
toxic irritation of the nerve endings. This ex[)laius why the 
pain is so very severe in conjunctivitis and superficial keratitis. 
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Superficial traumata, which expose the superficial and 
lial nervous plexi, are exceedingly painful. Deeper, 
which penetrate the substance of the cornea and sever the 
stem, are k'ss y)ainfnl. 

In an irritative eoinlition of the cornea and conjunctiva^ . 
tear-secretions rciained in the conjunctiva] sac can cause consider: - 
able complaint. The accumulation of tcfurs in the conjunctival 
sac, when an eye is k(!f>t Jimler a bandage after an operation, may 
cause great discomfort, and even pain, which can be instantane¬ 
ously relieved by nmuiviiig the bandage and o})ening the eye. 
Small (|uantitios of mucus or inuco-]>us, on the aurfac<! of the eye, 
are p(irhaj)S the cause of the sensation of a foreign body in con¬ 
junctivitis. 

In cases of gonorrheal or diphtheritic conjunctivitis the edema 
of both conjun<!tiva and lids may lead to .such stretching of the lid 
that it can Ix! the source of ])aiu. However, this is easily re¬ 
moved by simple canthotomy. 

After foreign l>odies of the cornea or' conjunctiva have been 
removed the sensation of their presenctj frequently persists for a 
few hours and disaj)pears, togeth(*r with the subsidence of hyper¬ 
emia and the r(q)ara(ion of the tissue lesions. Observations of 
this kind prove that both hyperemia and the jjrossure of an almost 
im])erceptih]o exudate are able to irritate tlie nerve termination to 
a high d(‘gr(‘(' and cause j)ain. 

In erosions of the cornea the pain often has a recurring char¬ 
acter. Aceoriling to von Kenss, two types of this affection can be 
distinguished. In the first sliglifc ])uin ap})ears on first opening 
tile lids after sleep, or after they have been kept closed for a long 
lime. 'Ibis soon ceases. In ibe second type, after a period of 
apparent lu*altli, attacks paiu occur, having the same char¬ 
acter and inleusily as tliose following the original trauma. They 
are eausoil by a plainly visible loss of epithelium in the same place 
.w'liere the primary injury liad originally led to the loss of aub-, 
stance. Both tyjws of tiie affection are the consequences of an 
abnormal condition of the epithelium established by the trauma^ 
Close examination of the cornea with a lens, or by the ophthalmo- 
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\ jDebpfii sbow minute opacities in the epitlielium. In the first group 
/ of CdseS the corneal epithelium, which during the night is in close 
. conWt with the tarsal conjuiicthal epithelium, sticks fast to the 
latter and is torn off when the e;^e is o])( lu'd. In the second group 
of cases (the recurring erosion in a strict sense) the epithelium 
degenerates, is cast off, and e\j>oses the ner\e plexus lying in 
the superficial la;^ers of tin* cornea. 

The pain associated \Mth coTiual herpes and punctate superfi¬ 
cial dendritic and stellate keratitis is due to aiuiilar causes. Cor¬ 
neal ulcers of various t.>pes .ill exposi* tlio n(‘r\o plexus of the 
cornea, and can, tln'rofore, cause iiioic or less pain. The pain 
becomes more intense when the exposeil iier\es are irritated by 
the moMiig lids. For tliat reason a handagi* is applied to prevent 
the mo\(ment of the lids, and thus to diniiiiisli the pain. It 
cannot rclie\c it eolupletel,^, as the infiltration of the tissues exer¬ 
cises jires-^iirc upon the nerves and stnlehes tlieiii. 'Foxins pro¬ 
duced h;y bacteria also cause ])ainful iiritalion of the corneal 
nerves. Sudden pain arising in a case of ulcerating keratitis 
frequent]} indicates perfoiatiou of the ulcer. The chief cause 
of pain in jierforation of the cornea is the incchauicnl irritation 
of the iiib. If the iris prolapses and cicatrizes, sudden and in¬ 
tense jiani ina} again aiise. This is a symptom of secondary 
glaucoma. The severe pain which frequently aeconijianies deep 
keratitis is largely due to a concomitant iritis. 

Referred pain is also present*if the uher extends into the 
deeper lasers of the cornea. The area of referi'iice is m the fronto¬ 
nasal area, and also to some extent in the uiuhuhilal (lit ad). This 
referred pain is probably due to a detpeiiiiig of tlie autenor eham- 
her. Should a true cyclitis be prestiit, the jmiu is leftired fur¬ 
ther to the «iidc in the forehead than in corneal uleiration, the 
midtemporal area being, as a rule, concomitantly involved with 
the midorbital. 

The Iris and Ciliary Body. - The existt nee of a d(*nse nervous 
plexus in the iris and the ciliar} body fully explains the severe 
pain iound in diseases of these parts. The sjieeific etiology of 
iritiB and iridocyclitis is also a factor in the origin of iritic and 
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cyclitic pain. Its importance, however, should not be exagger^ 
ated. The pain is frequently continuous, and may he localized in 
the eyeball itself, or in the surrounding bones, even in the entire o 
half of I he head corresponding to the affected eye. As in many 
other diseases, so in iritis and iridocyclitis exacerbation of the pain 
is observed toward tlie end of the night or in the early morning. 
This is not only characteristic of syphilitic affections, but occurs 
in the sairu* way in rheumatic and traumatic cases of iritis. In 
rheiiniati<; iritis, more often than in those due to other causes, 
severe i)aiji during the night is a sign of a relapse or of an exacer¬ 
bation of the intlammatory trouble. Examination of the eye the 
next morning shows fresh fibrinous exudate in the anterior 
chamber, or the presence ()f a fresh hyperetiiiu. Siudi acute at¬ 
tacks of pain are usually of short duration. Metastatic gonorrheal 
iritis is a typo of iritis which causes the most intense! and obstinate 
pain. The referred ])ain, as a rule, is in the frontotemporal, 
maxillary and temj>oral areas. Should tlie tension in the A’itreous 
chand>er rise, the 2 )ain has a tcmlency to be referred further back, 
nn<l also, iu sonu! cases, the tecdh »)f the upper and even of the . 
lower jaw may become j)aijjful and very sensitive to pressure. 

Rest in bed, atrojiin, warm applications, dionin, and diapho¬ 
resis are serviceable for all forms of iritis. If the pain is very 
intense aspirin, pyramidon, or morjihin must be given, and even 
these analgesics may jirove insufficient to relieve the pain. In 
chronic iritis and iridocyclitis the pain is generally very moder¬ 
ate. (Circumscribed an as in the region of the ciliary body, which 
are tender to ])ressure, can Ik? sometimes detected. They ])robably 
correspond to small inlhumnatory foci Avhich do not cause any 
other clinical symptoms. It is important to ascertain their pres¬ 
ence, as they direct attention to the possible recurrence of the 
disease. 

A sudden exacerbation of pain in an acute or a chronic iritis 
should always arouse the suspicion that a secondary glaucoma is 
developing. The pain caused by such an attack of secondary glau¬ 
coma can reach the highest possible degree. The increase of intra^ 
ocular tension is diagnostic for acute glaucoma, although the dif- 
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diagnosis between a primary and a secondary glaucoma 
jnaay bo very difficult, especially when the cornea is dull and 
bpaque. 

I A painful condition, which closely resembles iritis, and which 
is in direct contrast to glaucoma, is an acute hypotonia of the 
globe, complicating (h'tachnicnt of the retina. Hypotonia of this 
kind can exist without any pain. 'In very ])ronounc(‘d and acute 
cases, however, pain a]»i)eai-s. d\) this subjective 8ym])tom there 
corresponds an objective change, consisting of a slight ciliary iu" 
jection of the globe, a dec'ju'ning of the anterior chamber and a 
tremulous condition of both iris and lens. The vitri’ous is gom?r- 
ally very turbi<l, and permits only indistinct recognition of the 
increa.se of a lU’cexisting or the fir.st aj)|)earanco of a retinal de¬ 
tachment which pr(‘vi(Ui.sly luid not existed. 'Flu* pain, as a rule, 
is mild and, together with other symptoms, slowly disapjuaira. 

In the course of retinal dela<!hm('nt therc^ also o<rurs another 
painful process, i.e., an iritis, Avhieh, similarly to the detachment, 
is a conse<]uence of IIkj high myopia. If pain appears in the eye 
affected with ])oslerior staphyloma iritis might Ik* pres(‘nt. Such 
myopic, iritis sc'ldom appears in posterior staphyloma without in¬ 
volvement of the r<*tina, and may bo a precursory symptom of this 
grave affection. 

Sclerotic Coat.- -Areas, t^-nder to j)r(*ssure, similar to those 
previously described as occurring in chronic iritis, hut (rorrespond- 

ing (o hyp(*remic ami swollen areas of (he sclerotic, are eharaeteris- 

» 

tic for scleritis. "J’his afft'ction may <*anse viohait, s])ontaneous 
pain, hut may also be ab.solutely indolent. It is not exactly know'n 
why some eases of scleritis arc very ])ainful and others are not. 
This certainly does not dejK'iid upon flu* etiology, as both forms 
mav be canse»i hv the same (jtiological factors. Anatomical inves- 
ligation (Oatmau) may explain it. In some ca.ses the ciliary 
nerves, as they j)ass through the foci of the scleritis, remain nor¬ 
mal; while in others they are infiltrated by leukocytes. The in¬ 
filtrated nerves show the anatomical picture of a neuritis, and 
this is probably the cau.se of the pain. 

* -Inflammatory foci of the scleritis may be invisible, on account 
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of cheraosis. If sucli is the case, palpation of the globe will 
disclosM? tho situation of the sclerotic foci. A sclerotic infiltratio&i, t. 
situated under one of the muscles, or at a muscular insertion, will 
be irritated )»y contraction of the niusch‘s and cause pain in move- 
men h of the e\e. 

t 

Kinnhir [).iin f(dlov\iug o>e movements may he the sign of 
rheiirnatism of an (»ve muscle. ^I’lie diagnosis of this condition'is 
based on the suhjfetive s\mptoui of })ain v\illn)iit any visible 
chuiu'es. Dijdopia as a simi of iinjtaired jnoveimuit i", however, 
not ])r(‘scnl in IIh'sc eases of rlieiimatisin. 

Choroid, Retina and Optic Nerve.— Inllammation of the inter¬ 
nal iiKmdirant's of the e\e, ehoroid and retina, as wdl as iutlam- 
ination of the optie nerve, i»en(‘rallv does not give rise to pain. 
Aeute retroindhar iieiirilis i-, an evejilion. Dull i)ain in the 
orl)it, inenasing on (‘vlrenu* or violent movurumt of the eve, or 
on jiressiire upon tlu'glolM', and assoeiati d with rapidlv inereasing 
anililvopia and negative ojihih.dmoseopie tiiidiiigs, is th(‘ ehiof 
svmjitom upon vvhieli tlie diagnosis is foumh'd. A similar deep 
])ain on ])re'ssiin oeeiirs in jiosterior seh*rili'., vvliieli sonudinies 
show's an iiiteriiiilteiit < X(»phlhalm()s, and also in jwnostitis or <‘m- 
pvema of the posteiior ethmoidal eells. 

Bulb.- I’ ain originating in ])htliisie eves deserves espeeial 
attention and mav arise from ditlerent eaiises. In most eases it 

I 

is due to inercase of ])nsMire of the ju'oeess which originally 
cansi'd the jdilhisis, and is of tli<‘ greatest imjiortaiiec, beeau.se a 
reappearaiie(‘ of a pnwioiis inflammation nia,v ])roduee a syinpa- 
thetie alleellon of the oIIkt eve. Therefore, it cannot he expressed 
too strt)iig]v that all ])hlhisieal globes vvhieli eaiise sjiontaneoiis pain 
ought to he removed. 

Up to the jiresent time no s^vmptom is known permitting a 
differential diagnosis betw'eon an I've apt to induce svmpathetic' 
ophthalmia from those which are harmless. Great attention must 
be given to the other eve. Dull jiain in the healthy eve may be 
the first symptom of a s,>mpath<*tie trouble. The suspicion of a 
beginning jiroecss of this nature will be aroused, especially by the 
appearance of photophobia, ciliary hyperemia, and diminution ol 
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of ^ccojiimodatioiit These sympton^'^t^hieh have heen 
i; as 'sympathetic irritations, may precede the outbreak of 
^"ifedocyclitis for a varying jHjriod of time. Sympathetic 
^p&^isdmia may also begin williont irritative symptoms, 
if.; ‘■ Sunken globes may become painful also from other reasons, 
i^^tsuch are ossification of the ehoroiil, which causes }>rcasure upon 
tile branches of the ciliary nerves, and folding of the sclerotic, 
,/wHich acts in the same manner. Attenlion may Ik? directed to 
' the fact that, even after the enucleation of a glohe, the trunk of 
the optic nerve or its surroundings may Ijc very painful to pres¬ 
sure, and is an indication for the resection of these parts in order 
to enable the patient to wt'ar a shell. The cause of this pain is 
a neuroma of the ciliary nerves. 

Qlaucoma. —The most violent jjain which can exist in vyo. dis¬ 
eases is that found in acute glaucoma. Tlu', incrcfase of intraocular 
tension and the consecutive })ressure upon the nerves in all the 
tissues of the globe are given as the ex[>lanation of this pain. 
Radiation of pain into different dislrihuting areas of the trigemi¬ 
nus is (piite fre<inent, and has eaused the condili<»n to Ik? mistaken 
for a neuralgia, a luaiiicrania, a toothache, or, when vomiting is 
present, ev(;i] for a meningitis, ft is unnecessary to analyze the 
nature of an acute attack of glancoma. Jt should be rcmcnd)crcd 
that inexplicable pain in the first branch of the fifth nerve is 
frequently a symptom of glaucoma; either prodromal or the devel¬ 
oped <liseasc. No doubt neuralgia niay precede? the? outbreak of an 
acute glaucoma by months or years. This ])ressiiro may In? reduc(?d 
(with consequent relief of pain) by miotics. The diminution of 
intraocular pressure due to miotics may be considerably enhanced 
by the use of one per cent, solution of morjdiin, used as a collyrium 
simultaneously with the miotics. Eserin is excellent in subduing 
pain caused by glaucoma. If, liowever, it is instilled into a nor¬ 
mal eye it is liable to cause considerable juiiii. This is due to 
the compression of the nerve fibers by the tonic contraction of the 
i^hiucter of the pupil. This pain may be quickly removed by 
use of a mydriatic. 

^ ' iridectomy and othet operations devised to. replace iridectomy 
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alleviafo the pain rapidly when (hey i;educe the ocular ietisioilu' 
after an operation for glauoouia intenw* pain ariaea, or aA 
of pressure ia noted, it is a Hyni])toni indicatin#? the 
of the ^liuicoina, and forcboeJes the loss 'of the eye. If the 
ia blind and painful from j>lancoma one may attempr. to relievi?’’" 
th(“ pain l»y anli-jilancomatons o])erafions, if tliey are possible, 
otberwiso, there r( mains only oj)lieoeiliary neurotomy or eimclea* 
tion of llie jj;lobe. 'I'lie ojteration first referred to is a dangerous 
nndertakitiii, as its re-iills are doubtful, and in many cases it 
umsl be followed b\ enneleation. 

I 

Panophthalmitis. --Pain in })ano])htlia]initis is eansed in a 
sijnilar mantK r lo that of alaneom.i. 'I’be presence of a focus 
of purulent inflammatimi in the gloln*, with the eonwspient pres¬ 
sure, e\j)lains the painfiilness of tlu' di-'oase. "Idial the simple 
opening of the glohe h\ inei^ion <ir spontaiusnis p(‘rforation at 
once eojisi(lerahi_A r(di(‘\('s the j)ain )>ro\es that increase of pressure 
due to the jmrnlent cMidalion }>la,>s a great part iti the etiology 
of pain in panophthalmitis. 

Asthenopic Disorders. An entirtdy dillerent groii]) of jjainful 
conditions i-. met with in the astlnniojue disorders and the closely 
nduled e.iscs of e\(>-strain. In both aeeommol]ati^e and muscular 
a>»theno])ias, whither the latt(*r he caused hy exo])horia or insulM- 
ci('iu\\ of eoinergi nets ilie phenonuma are blurring of objeets and 
a dull ]i.iin in the Jon head. This is accompanied hy a feeling of 
hea\ iness and presvure in the (yelids, laerymatioii and a sensation 
of heat in the cncs. If, in sj)ite of thesse syin])tom8, the eyes 
an* Used for work, heaihndie mas apiH*ar and eonlinue even during 
the next da,\. A'>thenopie disorders manif<“'l themselves, as 
a rul<‘, in the late atternoon in* in the e\ening, ■when the 
muscular apparutiH is tired b\ the du\\s work. Proper glasses or 
})riMns can totally suppn'ss the tronhh*, or at least alle\iate it eon- 
siderahlv In mnseiihir asthenopia stereoscopic exercises can also 
be of benefit. 

How far a low' degree of astigmatism may cause trouble is not 

♦ 

quite <letermin(*d. Most of the Kuropean oculists are sceptical iq 

regard to this question, whereas Euglisli and American oculistai'' 

1 ^ 






attribute a great iiuutW bf subjective dis- 
fi^lo 'tocoi^ected or insuffieiently corrected astigmatisin. They 
seated and developed the term “eye-strain,” to which 
t^hanees in all parts of flie organism are ascribecl. Distiirb- 
due to hyperphoria are less frequent than simple astlienopic 
^phenomena, and differ from innsenlar astlienopia in exoj)horia, in 
that they trouble <he patient not <mly in close work, but cause 
incessant aching. The preseripfion of corresponding prisms with 
the apices upward anti downward snj)pr<'sses such disorders 
promptly. 

To Bielscbowsky we owe the knowledge of a rare group of 
painful disturbances reiate«l closely to aslben(q)ia. This author 
has discovered eases of disturbed iniiervatioji of binocular vision 
leading to eonsi<leral)le subjective disturbances and simulating 
squints. 'I'heir treatment either by ()[)eruiion or drugs is rarely 
successful. 


In hyperopics the over-strained acc(»mmodation leads to asthen¬ 
opia. Disturbances caused by straining of the accommodation 
do not occur in myopics, wbn, neverthebiss, exp«‘ri(*ncc disagree¬ 
able sensations. ]\Iyo])ics of Ibe middle ami higher grades fre¬ 
quently complain of pain in their eyes wlien they use them for 
close work. This y)ain, which is intermittent but not severe, may 
yet bo very tronblesonie to sensitive and neurastlionic individuals. 

No generally accepted explanation (»f this kijid of pain exists, 
but it would seem quite plausible! to eonnect it with the yirocess of 
stretching of the sclerotic, which may also afF(!ct the nerves lying 
in the sclera. This pain cannot be influenced by Ibe wearing of 
correcting glasses, or by the extractions of tlio lens for removal 
of the myopia. 
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PAIN TN DISKASKS OF THE EAR i 

It pnssos ourronJ f.iof arnonjr tlio laitj that oar pains can 
scaroolj ho <1 in so\f*ritv h> any pain elsewhere in the 

body. lielief nia;> lie s<>eiire(l from pain o<*enrrini> in any part of 
the exttrnal or ninhlle lur, but not from pain of labyrinthine 
origin. 

External Ear. Trauma of the external ear is scarcely more 
painful tli.in ljunma in ollar pails of the b<»(l\, but it may be 
followed b^ two troublesome conditions, namely, othematoma and 
periehomlrilis. (Othematoma is an exudate of -'Crous, bloody fluid 
between (he eaitil.iye and jx nchondriiim of the ear. It results 
from a lilow', es]){eialK on<‘ from a fist. Consequenth, w’C find 
it freqnen(l> anionj; ju’i/i'fighteiv, and perhaps most frequently 
among (lu‘ flapanest wr("^tlers, because lhe.\ u•^e the luad and neck 
against the lu'ad of an ofiponeiit, and in this waj the ear often 
beeomes subject to \trv j»i(‘at pressure, giving rise to the above- 
mentioned exudate'. It also is frequently seen among patients suf¬ 
fering from acute nunf.il di'-turbanees. 

The |uiii in lu'matoma is usually trilling. It is mostly of a. 
dull, aeliing ebaiadir, worse at night. If, however, the othema¬ 
toma becomes iiift'etisl through niiskilfiil surgerv, a %ery painful 
pi richondritis mav follow. 

Sueh a perichondi itis arises sometimes, also, after a radical 

operation, as a rc-'Ult of infeidioii of the cartilage. This cannot 

alw’ays be avoided in plastic work upon the external ear. If the 

bacillus pvoevaneus is present in the middle ear secretion, this 

germ, winch has a fondnes.s for attacking cartilage, may bring 

* 

i By Dr. Buttin, assistant in the Ear Clinic of the University of Vienna. 
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a perichoiuiritis. In fact, one can always grow the bacillus 
^l^jrpi^aaeus in pure culture from the perichondritie socrtdion. 
'Buch a perichondritis advanees very hlowl.v, and lasts about 
four weeks, when the dis<.a»e hii** reacln‘d its highest ])oiut. The 
Stippuration then ceases, and the cartilage b(‘gins to shrink. Un¬ 
fortunately, early aiul energetic inci'-ion doi'H not shorten its 
course. During the period of developnu*nl, to the loginning of 
the shrinking of the cartilage, extraordinarily s<'\er<‘ ])aiiH exist. 
It often recpiives much p<‘rsuasiun to convince the patient that 
this distressing condition is not dangerous. 

Of the tuiiKjrs of the external car, carcinoin.i and sarcoma 
sometimes gi\e riM* to se\ere ijain-, l)iit lhe_\ often run a painless 
course. The same is tnn* of the intlammatorx grannloimita of 
lupus and lues, in nhich th(‘ slight [tain may he complelely over¬ 
shadowed h> the itching. 

Tain of the (‘xternal ear due to frostbite i'^ especially note¬ 
worthy. It is jK'cnliar in that it is likely to recur with e\ery 
return of cold iveather. The pre\iously frozen parts often begin 
to be painful ag.iin, e\en with a moderate fall of tiunperature. 

A very jiainful disturbance in the pinna, which is, to he sure, 
only a s^Muplom of an(»ther (lis(a''e, is herpes. The ])ain begins 
even before the ajipearanee of the lierpelie vesicles, and continues 
usually until they \anish. Gouty nodules, whieh have a prefer¬ 
ence for the helix margin of tlie piniifi, may be the cause of 
pains which are of a \ery unstable and eluingiiig character, a 
peculiarity of gouty nodules in general. 

External Auditory Canal. —The e.xternal eanal, with its nu¬ 
merous hairs and glands, is dire<*tly predisposed to furuneiilosis. 
The freijuency of middle-car suiipiiralion, and the cireumstaiiees 
that sucdi a eondilion, after only a short exisUniee, in most eases 
shows a secondary infection with pyogenic staphylococcus, carries 
with it the probahilitx that during the* ne<'e‘ssary cleaning manipula¬ 
tions of patient or ])h\bician the hair folli<*le*s become inexsiilateel, 
a procedure w'hich, according to the rcsearehes of Seliimintdbusch, 
GM*re and others, brings about furunculosis with tolerable cer¬ 
tainty. 
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Furuncle of the external canal inanifestii itim “ 
special painfulncHH, because the pus, on account of tHe 
woven, siilKMitaiK'ons, coniioctive tissues, is held under ft: 
decree of ])r<-ssure. 'Plu-se ]»ains are of a boriuff, sticking^ thpc^l 
bing UMfiire, and radiate, by ])reft!renee, toward the teeth. ♦The^^J 
fore, the patient ean take only a very 1iniit(‘d amount of nourish* 
inent, .since every movenu'nt of the mouth increases the paitt.' 
This is due to the fact that tlio liead of the inferior maxilla lies^ 
again.sl the anterior wall of the external auditory eanal, and 
movements of the jaw joint are aeeompanie I hy movements of 
the adjaeent aural tissues. The j)ain usually sn1).sides with the 
rupture of the furuncle, or with its opruiing. 

The ]iaiTi of ditFu.se intlammalion in the extcM’ual canal, the 
so-call<‘(l otitis externa diffusa, is of longer duration, and much 
less e<'rtaiidy ijitlneiieed hy operation. 

Foreign bodies in tlic external auditory canal cause pain, 
usually oidy hy [xmetration, hy wounds brought about by unskil¬ 
ful attempts to dislodge them, or hy the swelling or gi’owing of 
the fondgn body in the ear. Peas, Ix'ans and fruit kernels 
remaining for some lime in the canal swell, and cause a 
very nolicealile ]iressure upon the canal "wall, thereby ]»roducing 
more or less pain. Tin* larva* of the large meat-lly (‘‘blue-hottlc 
fly’’), developing from eggs laid in tin; canal, often attain great- 
iie.ss, both in number and in size. They may cause such pressure 
upon (he exlerjial eanal that it becomes widened to tlie breadth of 
a huger. Sine(^ tliest* maggots are ])rovided with sliarp hooks at 
tlie ends of their bodies, and seek to attach (luunsclves by sticking 
these lK)(»ks into the skin, the pain which they produce is extraor¬ 
dinarily .s(‘vere. 'I'liis becomes still greater, because the worm' 
masses arc always in motion, and consequently the pain is of a 

> 

continuous, changing, nndnlatiiig character. I have observed such 
a case, in which (W(*nty-six maggots had brought about a consider¬ 
able widening of the oaiial, with very intense pain. 

In lesions of tin* middle ear the patient assumes a position iti 
which the ear of the affected side ro.st3 in the palm of a supportip^; 
hand, the elbow resting on a table, as is illustrated in Fig. 80. ’. 
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may originate in the drum membrane. 
1^^ '^ften speaks here of a myringitis bullosa. This is, however, 
Wlitfli bacterial invasion, but is only a herpes of the drum. Bac- 
wiological examination in Itirge numlwrs (»f such cases showed 
fbe vesicles to he sterile. The snddeii h<‘ginniiu> of the pain is 
Very characteristic for uj.M’ingitis. Often the patient is awakened 
at night by a sndddi, severe, stiekinij j».iin in an ear previously 
entirely sound. The pain 
lasts as long as the vesiele 
remains, hut eeasc. jn^t as 
suddenly as it iM^gun ^ 

Tn lesi<ms oi the e\ler 
nal meatus fntin the t.^ni- 
pannrri oiitw.iid the pain i" 
localized to tin diM'ased 
area, but from the (Innu in 
ward the pain is, as a rule*, 
refprnd to a distant area, 
the most conimon lehienee 
area being the hvoid, which 
has two point" of in.ixiinnin 
tendcrnc'is, tju* first in the 
meatns ami the second just 
behind tlic angli ot tin jaw. 

These are .is are also asso¬ 
ciated with the tfuisil, tlie 
posterior teeth of the lowir 
jaw, ami the lateral asjioets 
of the tongue (Head). When the timsion in the mnldle ear is 
raised pain ma,v also be referred to the vertical and parietal area 
of the scalp. (See jiages and 21)4.) 

Middle-ear Disease. —Aiurh On ns Midia. —Most marked 
.are the pains of acute middle-ear inflanirnation. Here they are 
not limited to the ineinbrana tvmpani, and are most severe until 



Fig 80 .— Postcbr Assumed in Barachb 


of Nevr York, lias shown that this tjpe ot herpes is usually 
amoeiated with disease of the geniculate ganglion. 
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perforation of the drum takes place. We must, however, 
entiate two kinds of acute otitis, namely, that caused by capsidfited';^ 
bacilli, and lliat caused bv iioncajjsulated bacilli. While ia thia' 
first t;vpc the [)ain is usually tnflinj; in nature, and only 
injif’’ in tli( hrsl day of tlic disease, as in niiddlc-car catarrh, the 
secniid type, eaus<Ml 1)\ noiicaj)sulated cocci, calls forth the most 

ca[)rici(Mis and troublesome syinjitoins. The jiains Wgin with 

» 

moderate intensity and increase, within two or three days, to 
(piite nnn‘>nal se\erity. They are, as a rule, of a liiiriinr, sticking or 
tearing natiiri', and reach th(‘ greatc'st degrc'C when tlie drum mem- 
br.MK' hcconies deep red, shows no details, and is nearly ready to 
rn|)tnr(‘ at some maikedly bulging sjiot. After rupture the pain 
for the most part ceases. OLniousK oin* can shorten the patient’s 
suff(‘rings hy carrying out artiticial rupture of the drum through 
iueision (paracenti sjs). Jt must he nganlcd as an unfa^orable 
sign, if, aft(‘r pt'rforation of tin* drum, the ji.iins do not immedi¬ 
ately subside. In such cases the mastoid process is likely to bo 
iiieludeil, ami if tliis comes to jiass spout.meoiis p.uiis of greater 
or less &(\erity manifest thenisehes. However, this sviiijitoin may 
be (‘oinph'tely lacking, or may only be elicited by ])ressnre, either 
upon tile mastoid tip or over the antrum, in which latter ease 
the ma&toid cells are undoubtislly' involved. To he sure the prop¬ 
agation of the inllammation to this degree must <le])end upon the 
anatomical striieturi' of the mastoid pro<*ess. A })neuniatie mas¬ 
toid is always atreotcfl in tlu* iK'giiming of an acute otitis, and 
tlii.s is the reason wliy ttnderness at the tip in such eases is so 
frequently scdi. l>ul this iiiHaumiation may at any stage‘retro¬ 
gress without going on to sujipurativm and, therefore, in tlie begin¬ 
ning of an acute otitis this symptom has no pathognomonic sig¬ 
nificance. Tf, how'ev'cr, tlie teinlerness or tlie spontaneous pains 
last a relatively long time, or if, after having once vanished, 
they reappear, then it is jirobablc that w’e hav’^e to do with an 
abscess in the mastoid process, and in this regard the symptom 
becomes of great imiiortance with respect to operative inter- 
ferenee. , 

‘ Chbonic midi>le-eae dischaege causes, as a rule, no paiaf'^' 
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*|mt pain m&y arise, of course, as a result of an acute exacerba- 
* tioB, or if the perforation in the drum is so small that opportunity 
' is given for retention of pus. Sometimes chronic middle-ear sup- 
'puration, "which otlierwiac would give "no pain, is, when accom- 
patiied by cholesteatoma, subject to manifcstalirai of severe pain. 

Complications op MiDnLP-p.Ait l)iap.ASF. — If acute or 
chronic middle-ear suppuration ])coomes complicated by extension 
of ibe inflammation to neiglilxiriiig regions, then the jiain thus pro¬ 
duced is iisnally quite signitieant, especially if suppuration takes 
place in the mastoid, wdiereby tlie mastoid cells are broken down 
and the excavated interior of tins bone beeonua filled by pus, 
which, through grmlual aecuuiulalion, e\<rjs great pressure. If 
this pus breaks externally through the bone eortex, it can disseet the 
periosteum free from the bou<* to a very great extent. We then 
find a large swelling behind the ear, wbieb is eoveri'd by a mueli- 
reddened, viix tense epidermis, giving rise to gieal pain. This 
swelling may beeome so great that the (‘utiro half of the head is in¬ 
volved, especially in badly negleided eases. This suhpenosl(*nl ali- 
scesfa formation is very tiequent in children, heeanse the juis pass(‘s 
through the ojien fissura niastoidea in a very short time, and then 
lies directly under the periosteum; hut Iktc, on the otlier hand, 
instead of producing pain, the jiam may be actually hssened 
after penetration to the jM'riosteum for a time, at least, through 
relief of prcbsure within the mastoid shell. 

If, however, the pus burrowinward, the dura hfcomes ex¬ 
posed through destruetion of hone, either in the jiosterior or mid¬ 
dle fossa, according to the direetion which the destructive process 
takes. The tough dura and, in the posjerie)r fe)ssa, the sinus lat¬ 
eralis are fairly re.sistaiit htnietures, and may often hi sur¬ 
rounded by pus for a long time without becoming especially af¬ 
fected. They become eovered with granulations, which serve further 
to protect them, and thus are brought about the conditions known 
as pachymeningitis externa, or periphlebitis of the lateral sinus, 
as the case may be. With this di-^ease-picture at hand, the pain 
is likely to be of a trifling, ill-defined, dull nature, but if the pus 
txt^ds outward between the dura and the hone, or between the 
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sinus and tlio litjiio, we Imvc tlio picture either of an extradural 
or of a fierisiiius abscess. We speak of a ‘‘closed” extradural 
ahseess if llie (ijieiiiii^ lliroii*!;}! wliieli the pus has penetrated to 
the* iliira is ''O ‘'iiiall as lo )»<• nearlv uudeuioiistrahle; hut if, on 
the oilier hand, the eoiiimiiiiieaiion witli th(* juirulent mastoid 
eavilv is erealer, we speak of such a ediidilion a" an “open” 
extradural ah^ee-.s. Xalurallv the jaiiii in a elo'.ed extradural 
ahsee''^ i- llllieh more se\er<' tliail in the open I'pe. If the pits 
spreads oil! toward the lip of the jielroiis porli in of the lenijioral, 
then periorhital [•ain'> idleii ari'C, whieli Xeiimaiin leilds t<» be 
cliaraeleri-'lie for this i\p(> of extrailiiral alee On the con- 

Irarv, if ilie ah'-er-> sp^ead>^ more laterally in the middle fossa 
(d' the skull, pain and ''Uelliii”’ in the iemp"ial rei;ion near the 
/.y.iioimilie proeev>^ simiiltaiieoii-ly ari-e, as Kutiiii has dcMTilKal. 

l*eri-^iniis ah'ee«-s may aUo eaii'C \iry se\<’re pain, espi'eially 
if the pils eolleels in the hoiiv .-ilnl>^ i;ron\e helueeli the nU'Ul- 
hrauous and hon\ sinus walls, where it often remains under such 
hi,eh pressure that, upon o|ienine' uiastidd proei ss, it irnslies 
forth in a pnlsaliinx stream. Still ei-eater may the pain Ium-ouh*, 
if, Itesides the pii'-, eas forms (.eas al»se<-ss), and rai-es the pn‘s- 
snre to a very hieh de.eroe. I’eri'inns ahsee.,*, like e\tra<lural 
ahsee-s in the posterior fossa, causes a more <ir h-'s severe head¬ 
ache in iheoetdpilal re,eiou. If the suppuration ile-lroxs th«‘ dura 
mater, tin u intradural snp)>uration. menineili", temporal lobe 
ah.sci'ss, eereiu'llar abscess, (tr siuiis ihroniliosis may arise. 

Inlrtidiiral suppuration is sneh a rarilx. and so seldom clinic¬ 
ally pun* in type, that with r(*speel to pain a^ a symptom it otl'ers 
vcM’v litlh' that is eharaelerisiie. On the eontrarv, oioiienie men- 

t • ' 

in^iiis ma\ produce a tolerably prononnee<I picture, -inc(> in it the 
pain is extraordinarily intense. <if a -tiekiii”- or tearinii’ character, 
and acci'itlttated in its hist phase. I am accustomed to describe this 
to my sttidenis iti the followitij; ntantn>r: The location of this pain 
varies accorditi^,- to tin* ^■xtctlsion of tin* tnenitii:iii^. 'I'he basal type 
usually <‘:uises occipiljil or frontal hcjidacln*. htit the heinl type, that 
is, llti* fi>rm of supjittration which s]>rcads otit over the convexity of 
the brain, produces pain at the vertex of the skull. Character-’ 
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istic, also, of mcninptis are the remissions of pain, j^reat suflFerinj' 
being often followed bv a period of comparative ease and eomfort. 

Brain abseess(*s may alst) <'xist in the mitldle and posterior 
fossm. Ileadaelie is s«-ltloin larkini;* in these easi's, and may be 
referred, in both eerflu'llar and lemporal-lobo ahseesses, to tlm 
frontal or occipital reiiions. In temp<»raI-lobe abscess it is lad 
seldom localized at flic vcrt<‘\ cf ilu- .skull, but in both fempnral- 
lobe and cerebellar abscesses tbc pain is nsnally limit<“d to tlm 
half side of tbc bead—bcmicrania. 

Middle-eax Catarrh. Middle-car ealarrb is a freipient, cause 
of jiairi, (‘SjKcially in cbildrcn. d'bis [lain, lo be sure, is not 
especially infcn.se, but nia.\, ibronab its stickiin; cbarai-lcr, lie 
quite disaarccabb*. It seems ibat sik'Ii |tains are induced 
tbrongb ibe slroiiir relraelion (d‘ ibe m<-mbrana fymitani; at least, 
this i.s true of ibosc casc..^ iu \vbi<*b lb<- drum is mark<‘dly rc- 
’tracted, for llicy vanisli afli-r inllalion of fbe tympanic cavity, or 
after as|(iration flirongb tlie <‘\ternal auditory canal. High- 
grade inveterate' ealarrb, with maximal retraction of llu' drum, 
which is of a milky color, also caii.-i's jtain, which is not, how¬ 
ever, to be inlluenced through I’olitzerization, catheterization or 
massage, because the drum is fixed in the reti'aeted position and 
cannot be corr<*efed through the.-e manipiilatieiiis. In iIm'.sc ea.ses 
the pain, nevertheless, ceases immediately if one introduces a b<M)k 
with a straight .shank just in front of the bamnu-r and draws the 
entire iiK'mbrane outward, aft<*r ’tbc* metlmd wbieb Ituttin has 
descrilu'd. 

Otosclerosis. In this disea-e. wbieb eoiij-i-ls of jiatbologieal 
changes in tin* bony lahyrinfli eap>ule and wbii'h ba.s an exquisite 
hereditary sinamnesi-, but wlio-e elioloay is still unknown, pains 
are sebban to bi- found. IIowe\er. tliere exi.-l, sometinu*s, in addi 
‘tioii to dimini-lied bearing, noi.-es iinil maniiold jiarestliesia.s 
localized or iliffnse*! tbroiigb the entire ear tract, as well as pain¬ 
ful 8en>ati<iUr« iu tlie e.xteriial canal, anrl iu the .Mirroiinding struc¬ 
tures. 

Xj&byrinth.- Wbetber pains ftf disfinelly labyriiifliitie origin 
are to be recognized or not has hitlierto not certainly lujcn proven. 
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However, [>ain,s in labyrinth rlisease scarcely come into considera¬ 
tion in relation to iIh; other oxfraorrlinarily troublesome and dis¬ 
tressing synijiteins, sii(;h as diHicully of hearing, noises, dizziness, 
V(»niitin^, etc. 

Referred Pains. First of all, there are j)ains due to diseased 
te(!tli, wliieli may so elosely simulate aural |)ains that a typical 
disease-pieliire is de^erihed as otalgia exearie deiitium, since a 
bad teolli is so often tlie cause of a ]>ain described by the ])atient 
as localized in llie <‘ar. Secdudly, swollen jirlands in llie neck 
rejL:;ion may produce |)ains which the patient falsely refers to the 
ear on the side alTecftcd. Kspecially, however, do intlainmations 
in <tr around the tmisils (peritonsillar abscess) produce pains 


which the |»atient describes with 


•ireat certainly as bein^ situated 


in the ear. 'I'lie 


in/', because mihscles of the Jtlustachian tulx! are thus brought into 


action. 
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PAIN IN DISKASKS OF TIIF. NOSKi 

The Sensory Nerves of the Nose. 'I Ik' hoh* its spiiai- 

bility from tlie first two !>rimolu‘s of tlio tri^^«*iiiliiiis. 'I'Ik* lateral 
wall receiving its seiisorv snn])Iy from the aiitorior and postiMMor 
ethmoidal nerves, whicli take their origin from the first l)raneh 
of the trifjemiims, wliile tlie iiifra<*rhital and sphermpalatinn 
nerve.s, whieh eome from tlie second hranch, ])articipate in the 
innervation of the other jiarts. 'Ida* mn-vi septinarinm, which 
are the sen.sory nerves of the* septum, also have their (»ri_«jjin in 
the second l)ranch of the fiftli nerve. Of the .sinuses tlie frontal 
sinns ami llu; anterior ethmoidal cells n’ceive tludr nerve sn|»p1y 
from the ojihthalmic ramus (triucniinns I), while thci posterior 
etlimoidal cells and tin* sphenoi<lal sinns are snpjilieil hy lh(^ nervi 
nasalis lat(‘ra]is snj)eriores and the lu'rvi ethnioidales posteriorc's. 

The exact relations, accordin'^ t(» the descrijition (tf Zneker- 
kandl, are the followin;?: The m*rvns nasalis anterior pas.ses 
through the foramen ethrnoidale anticnm tfiward tlui antcirior 
cavity of the skull, wh(*re it extends to the ed^je of the crihriform 
plate toward the anterior portion, and is there covered hy the 
hard sheath of the dura mater; then, after passin^^ through the 
ethmoidal canal, it /^oes to the nasal cavity, where it divichi.s into 
the ramus septinarinm, the ramus lateralis, and the ramus an¬ 
terior. The po.sterior nerves of the nose are derivc'd fi-oni the 
sphenopalatine jifan^lion, and after pas.sinjir throuith the fora¬ 
men enter the nasal cavity, where; thev an; distributcfl to the 
lateral and median wall. Tlie nervus nasopalatinrin scarpi, the 

iBy Privat docent Dr. Emil Glaa, assistant in tha Universify Clinic in 
VieiiM (Director Hofrat Chiari). 
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tnio sopfurri iktvo, whicli origiruUcs from the same source, sup¬ 
plies flu! anterior inneons rrienil>rnne <»f the jtalate after having 
|)asKe«] lliron»>h the eansilis iiK’isonis. 

Diseases Which Produce Pain and Their Manner of Produc¬ 
tion.- Infr(nlns luiriitiH. folliru/ihs, erzentn infrolliis, and the spe- 
rifir in/hinnmi/iniis in the rej^ioii of tin* anterior portions of the 
sepliiin ]ii'o(ine<- jiains siieh a^ one finds in all iiiHaniinations, and 
need no sjieeial e.\|danalion. ()nr slionld in‘ver foriri'l, in acute 
jtains arisinir Middenlv in tin- reiiion of the introitns, elosely to 
in''|iecl flic anterior anulc «d flic entrance of the no^-c', for in this 
place one often finds a hidden follienlil i^, or a "inall retention of 
pus, whieli may ea.-'ily prodnei' severe pain. d'his is of 
sjK’cial iniporlanee in ean* of ervsiptdas, wliieli not infretpiently 
lM'_i;ins at the intj’oifns narinin. It is well to mention the septum 
ahsi'csses, which arc* always aeeonipanied hy si*v(*re pains, and are 
Jiiost fr('(|nenlly of traiiniatie origin. I’ains in the r(\i»ion of the 
ejirlila^inons portion of the nasal .s(>j>tnin, eomhlned with a sten¬ 
osis of frannialie origin, at the na^al ('iilranee, point, to the forma¬ 
tion <d’ a sepliiin ahseess, d'hi' jiains may he eaiised either 
fhron”h iidlammatory irritation <d‘ the terminal ramification of 
the sejifal m-rves, through comiires^ion or de^xmeration, or through 
jiressure from the snj>|MiTaling hematoma. hong, jKTsistent 
pains, after a disi*ontinnalion of snjijmration, jioint to a fracture 
or to a sjireading of tin* fissures of tin* .skull. 

Nasal Stenosis. —'Fhe various headaches that are caused V 
nasal sfc'imsis de.serve sjacial consideration, for they are often 
aceomjianied hy other jihenomena, such as psychical dc'pression, 
inatfc'iiliveness, loss of ajijietite, lu'urasthenic symj^toin.s, and lack 
of concc'utration. Th(*se ])henom(*na, which were mentioned by 
Piorry tis .synijitoms of rliiiiosteuonia, are caused by nasal polypi, 
large hyjiertrojihies, higher grade septum deviations, and tumors 
of the ncise, and can be cured by endonasal therapy. 

TTartmann, in his work on “Nasal Headaches and Nasal Neu¬ 
rasthenia,” has given the following e.xplanation for headaches 
c:\used bj' nasal stenosis: If too little oxygen passes into the 
lungs through a jiartly steiiosed nose, and consequently a diminu- 
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tion of exhaled air, as is phvsiolo^ically necessary, occurs, the 
oxygen content of the blood is diminished and an aeeumulu- 
tion of carbon dioxid takes })lace in the blood. It is not only the 
accumulation of carbon dioxid that is to b(‘ considered, but there 
are other by-jwodnets formed tliat are classed ns toxins. Hart¬ 
mann states that, through partaking of poor iinlritive matter, a 
bad intluence is produced upon the* nervous organism, and that'" 
only in this way is the appearan<*e of headaclies and neuras¬ 
thenic symj)toms to be explained. .Inst as neurasthenic condi¬ 
tions appear in ju'rsons who are crowded into closed or poorly 
ventilated apartments, so, abo, dilliculties are calh'd forth through 
lack of nasal breathiug-spac(‘. 

In cliihin'ii with .\I)K,.\oii) VK(;i;TArioNS lachtwitz and La- 
brayes liave ])i’oven that the oxygiui of tin* hhtod and tlie number 
of red blood-corpusch's are considerably r(‘due(>tl, while the white 
ones are increas(*d ; and that, upon removal (d’ tin* adonoids, the 
number of red corpusedes and the oxygen const it units of tJui 
blood are heightened. 'Phis change, especially, should be consid¬ 
ered by those who do not estimate highly enough the important* 
of adenoids, and who deny tin* disappearance of a numbc'r of 
reflex symptoms after the nasal jiharynx has been frernl of its 
encumbrances. 'IIu! headaches produced by nasal stenosis can, 
in most cases, be cured through ojx'rativc jiroeeiliirc's. However, 
one must not forget that (jiiite a numher of internal diseases may 
also produ(*(! these* eejihalalgias, whjch fae;! slumld rec«*ive consith!!*- 
ation in a|)[)lying tlmrajieulic nu'asureis (seee lleadaelu!, ('Inqiter 
XIV, ])age ). 

Empyema.- -I'he Jicndnrhru arising in (unpyemas of the sinuses 
are found in acute as w<*ll as in chronic em|)yemas, and each lias 
a different genesis. Shonlil it he jiossible that, at tie* sanu! time 
with the inflammatory changes of the sinus mucous membrane, the 
terminal ramifleations of the sensory nerve apparatus also suffer 
inflammatory changes; or should it be ]>os.sible that distant in¬ 
fluences might al.so he acting as causative factors (the latter Imj- 
ing classified in the grouji of nd’erred [lains), only after (jxelusion 
of these factors is it proper to think of the neuralgic pains, vvhich. 
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arising in cases of empyema, can be traced back to a stasis of 
secret irm and Hecon<lary i>re8sure phenomena. The other neu¬ 
ralgic [laiiis caused by nasal affections will be considered in regular 
order. 

In his w'ork r»n “The Significance of Rhinology for Internal 
Diagnosis and I'hera])y’’ (lias has (‘specially called attention 
to and eniphasi/ed the fact that often the cause* of tlw^se headaches 
i.s not discovered for a long tinns and that all ])ossil)le measures 
to relieve the sufferings may Im; utilized without result. 

Other pains found in inflammatory states of the sinus are the 
Zom/ />o/n.s' that «>eeur in the (cavities themselves, as aching, boring 
and piercing pains, and <K*easionally, as in eases of stasis, 
severe and throbbing pains, 'riiese pains, which are similar to 
sinus abscess ])ains, may als() la; j)rodueed by jK'reussion of the 
external wall of the suspected sinus, or, if previously e.xisting, 
may be iner(*as(‘d. In this way in those sinus(;s whose walls are 
percussible (as the maxillary sinus, frontal sinus and anterior 
ethmoidal ei'lls) om* is able to decide, in some cases, even the 
extent of flu; diseascid area, and the size of the dis(?as(‘d sinus. 
Occasionally, through tin; d(‘f(*ction of ])ereussiou pains, one 
can determine wliether tlu're are abscess formations and septum 
deviations in the frontal sinus. These observations may be sub¬ 
stantiated by X-ray exaniinations. 

Finally, pa/a.s* arising in other parts of the body may be 
genetically r(‘Iated to dist‘ases of the nose, especially to empyema, 
as described by Flies in several cases. These phenomena belong 
to the large group of reflex neuros(\s of the nos(\ A careful study 
of these pain reflexes has also been made by Head, who finds 
that diseases of the olfactory (upi)er part of the nose) cause re¬ 
ferred }»ain and superficial tenderness over the nasal and mid¬ 
orbital areas (q. v.): disease of the nasopharyngeal part of 
the respirator}' tract may cause pain and tenderness in the 
nasolabial area. But, as a rule, the nasal affections do not 
cause pain. Since the pressure pains are of value for the 
localization of the diseased areas, the statement of the patient 
in regard to the location of the headache would be of special diag* 
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nostic importance, were it not for the fact tliat there are many 
cases in which the subjective sensations do not coincide with the 
objective finding:s. Siinilurly, one often finds that patients with 
a disease of the sphenoid sinus or posterior ethmoidal cells often 
refer the pains to the re^^ion of tin* anterior sinuse-^, which, upon 
examination, are found ])erreerly lieallliv, and vie(‘ versa; so 
that one cannot use pain l(»calizalion as an absolute indicator in 
the topical dia,a:iu»sis of diseased simiscs. 

That neuralIIids may be produced by snpjuiration of the sinuses 
has been proven by I’eyn*, wbo bad a ease of facial neuralgia, 
which had been compliealtMl by I be removal of flu* (Jassm’ian jjjan- 
glion, and which disa|)p(‘ar(Ml after a septum and maxillary sinns 
operation; or by flai'tmanu, who bad a ease (d' trigeminus mm- 
ralgia, accompanied by insomnia of several weeks’ duration, which 
was completely cured after removing a caseous mass from the 
antrum. 1'lie writer is at present observing a eas(‘ <d' intensive 
infraorbital luMiralgia of several weeks’ duration, which was 
treated galvanically without result, and wbicb eomplet(dy disap- 
p(*ared afti*r (’owj)er’s alveolar operation of the maxillary sinns. 
Als<», cases of frontal sinus em|>yema, aecom|iani<*d by supraorbital 
neuralgias, are not infre(|uently cun'd by operation. 

Headache from Disease of the Sphenopalatine Ganglion.- The 

experiments of (j!r(*entield Seii<ler, wbo believes that the spheno¬ 
palatine ganglioti is an important factor in the jinaluction of luaid- 
aches of nasal origin, are id’ much hiterest. lie Ixdievc's that, sec¬ 
ondarily, the ganglion is sympathetically all’ected in intramisal in¬ 
flammation, ami ajiplies his therapeutic measures accordingly. II(; 
has tried to ancstlieti/a; the ganglion by making cocain af)plica- 
tion behind the poslmdor end of the middle turbinate, and suc¬ 
ceeded in several of his cases. At the sanu! tiuu! In; describes 


cases in whiedj headaches have disappeared after cantr-rizatimi of 
these areas, a fact which s(‘eins to point to an alfection of the 
ganglion. 

Obstructed Sinuses .—Here we rnav consider the observations 

•/ 

which convinc(? tla^ writer, as well as Hartmann, that also in cases 
of nondisea.sed, but obstructed, sinuses, or in cases of poor com- 
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miinication between the sinuses and the nose, severe pains may, 
exist, whieh, iijxm removal of the obstructions, are immediately 
decreased. I kiK»\v of a eolleafiiie whose left maxillary sinus 
I inusl ])iinetiir(‘ four or five times a year, witlmiit being able 
to detect at any time atiy iiiflammatery afb-etion «>f the antrum. 
However, I noticed at tlie fir-st pimetiire that I made, on account 
of the severe, otie-^ided headaela*, that hy the inflation of the 
aiitrnni with air the eharaeteri>tic* antrnni mnrmnr was missing, 
and that it took more prosnre tinin normal to inflati*; therefore, I 
was forced to eoiu'iinle that the oslinm relations wen* unsatisfac¬ 
tory, iind were either injured or had h«*«'ii insttdieiently developed. 
Allhongh there was no s<‘«*retion to he bnind in the return solution 
aftc‘r douching lh<‘ aiilrnni, neverlheh‘''S the follcagm* felt well 
sifter the rinsing. 'I’he headaches disappeared for some time, until 
th(‘ conditions demanded another pnnctnn*. which had to die re¬ 
pealed four <»r live limes a year, d'he palieni has not accepted 
my proposition to enlargi* the communication and ihns rt'lieve him 
of his snil'erings, allhoiigh this operation might free him of his 
pains forever. Suidi cases indii-att* that the di*strnction of the 
I'ommnnictition, or a hindranci* betwi'cn the sinuses and the nose, 
can produce headaidies even where llnu’e is no sinusitis present. 

Hartmann has also made* similar ohservations, and gives the 
following explanalion to jirove the truth of his assertiftn: (1) 
In those cas(*s in which existing frontal headaches causi; one to 
iH'lieve that there is a frontal sinits dis(‘ast*, the frontal sintis may 
be optMied without tiinling any di.seascd condition. In such 
cast's the pains may disip|iear after opening the frontal sintis, to 
ri'appt'ar, howt'ver, when liie external opening heals, utdess in the 
nu'antime a commnidcation has been made with tla> no.se. If a 
cointnitnicjitioti has been made, tlu' pains are absent as long as the 
commnnication exist.*.. 

(2) There are eases in which, afti'r an operation on the 
frontal sinus, exacerbatory symptoms arise in the form of head¬ 
aches without a real reerndi'scence of the disease, but only a clo¬ 
sure of the opening into the no.se, and it is this closure which pro-' 
duced the frontal headaches. In such case it suffices to open the 
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ilMn scar on the forehead with a sound. This allows the entrance 

•of air, and thus relieves tlio headaolios. 

(3) The third dediiolion of Ilartniann’s is not absolutely 
unchallengeable, for in iIiom* eases in which an einpyenia liad ex¬ 
isted (about oiffhtV, and which wcr(> cured, the reason that the 
headaches disappeared after th(> i'onnation of a coininunication 
between the luse and tlie frontal siinis can Ik* traced, possibly, to 
a retention of s(‘cretion, and not to the exclusion of air in the sinus. 

Tumors.- Ileada«dies an*, fnrtln'rmon*, a very important 
symptom, and an* often (lie most jironiineni |)h.‘nomena observed 
in the malignant tumors of tiu* nose. llarm<‘n and (Has have 
shown that tlie lieadache was the most important symptom in nine 
out of tlnrty-(wo cases <ihserve<l.' 'Fhese hea<laches, in spite of 
the better drainage of tlie pns, the result <d’ an existing empyema, 
continued in the same d(‘gre(‘ after the remo\al of the growth. This 
showed that a dei*per affection must have l)ec*n the eanse. 'Fhe two 
following cases may jirove the truth of this assertion: (1) Pa¬ 
tient Z came, for dispensary treatment, with severe pains of the 
right cheek, accompanied liy pi'riodic, right-sided heaihudies. 
Ehino.scojiical examination showed pns in the right nostril, espe¬ 
cially in the middle m(*atns. ('onsiderahh* pain was firesent upon 
pressure! on the right maxillary sinus wall. The probable diag¬ 
nosis made at the time was em|)yema of the* antrnm. Puncture 
of the right maxillary sinus was |)ositive. Since tin! suppuration 
W’as not lessened by repeated doiftthing through tlu! ostium, the 
maxillary .-.inns was opem'd, ihrongh th(! alveolar process. Tte- 
peafed douching was given. .Nevertheless, the pain did iml cease. 
The continuation of the pains, in spil(! of the opening and the 
douching of the antrum, imlicated that another process must bo 
present besides that of eiiifiyema. '^Fhe histological examination 
of the resected lower turbinate .-howfid eylindrical-celled carci¬ 
noma. 

(2) A woman, fifty years of age, had a jiolypus removed 
from the right nristril a year previrms to her admittance. Eight 
months later, on account of profn.se .suppuration, the maxillary • 

1 Deutsclke Festschrift fiir Cbirurgie. 
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sinus was opened tliroufjli the alveolus. In this case there were 
two fael(»rs wliicli indieated the probability of a malignant for¬ 
mation of iM‘\v tissue*, namely, the intense pain and the fetid con¬ 
dition of the returning: fluid eif the ehmehing solution. The his¬ 
tological examination rd' an exeis(‘d mass then gave the diagnosis 
(>f slratiiied epithelioma. 

'Fhe eansf* of the lieadachea in malignant tumors of the nOse 
may he various. The origin may he one of the following: (1) 
relh*x irritaliility, (2) hloeid and lymph stasi.s, (3) nerve pressure, 
(4) jiieningeal irritation, (5) the result of an (*m|)yema occurring 
at the saini! time. 

/uels«*rkan<ll shows, in his anatomy of the nose, the sujierficial 
j)ositi«)n of the elhnioidal nerve in the anterior portion of the 
skull, and adds that this (‘xposed ))ositiou allows ap)iroximating 
sw(*llings to cause pressure syiuploms. I’hat headache's some¬ 
times arise as locali/i’d symiitoius is shown in the second case, 
cil(*d hy Ilarnu'u and (lias in their article* on “.Malignant Tu¬ 
mors,” in whie'h right-sieh'd, frontal he*adae‘h(*s e*xisted. Autopsy 
showed pe*ne*tration of the* read' of the* orbit and a growth of the 
tumor into the* right frontal sinus. We* eh*due*e*, the*refore, that, 
afle*r ele*ansing of the* siuuse's, e'eiu.^tant jiains shoiilel e*all forth 
the^ sus|)ie‘iou eif malignant n(*op]asms. In one of my last cases, 
e»n autopsy. I found a me*ninge'al hy])ere*mia, whie*h may have been 
the cause* of the viole*nt auel ine*r(*asing ce'phalalgia during the 
last days eif the* pati<*ut's life*. 

Finally, we e*annot de*ny that the)se swollen areas in the interior 
of the inuceuis membrane*, found on se*e*tion, may, by compressing 
certain structure's, very frce]uontly be the cause e)f severe, continu¬ 
ous headaches. 

DIAGNOSIS 

In cases of acute eni])ye]na the pains are sometimes very vio¬ 
lent, anel one e*annot be remindeMl too often of the fact that, when 
pains arise* eluring a e-oryza, e»r an intiuenza, a thorough rhino- 
logical examinatieui should be made. The result of therapeutic 
measures in einj>yema is often marvelous. A puncture through 
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the inferior meatus, or a tloucliins: through the natural opening 
in sinusitis inaxillnris, or tht' application of cocaiii on the 
anterior end of tlu* inid<llc lurhinatc, in frontal-sinus affeelions, 
can relieve the most aciit(* pain, rnfortnnatcdv, even at the pres¬ 
ent time, one finds nianv casrs whicli are ln‘af<*d for weeks, either 
galvanieullv, or faradieallv, are massagi'd, or receive oilier result,- 
less treatinenl, without flu* atleiiding ])livsieiaus (‘ven surmising 
that the sinus i>i distaised. 

A test of importance, which I have introduced into rhinology, 
may freipieutly Im* aj)|>Iied. 'I’lie pi-iueiph* of this ti'st is the fol¬ 
lowing: The tuning fork, which is ladd anteriorly in lli(‘ median 
line above the bridge of tin* nose, is laterali/ed to the side where 
the diseased sinus exists. In ease the ear is not alVeeted the 
patient hears the liiuiiig fork only on the side, or more iuleiisely 
on tln“ side in which the sinus is afTeeted. 

This method, which was leslcsl in several hundred cases, 
affords important serviei* to «»ne who is intt thonuighly <*ouversant 
with (“xact rhinolog'ical technic, as In* is able to stale, in cases of 
neuralgic; headache's, whether they can he traced hack to alTc'ctions 
of the .sinuses. I have seen cases in which jialii'nls complaining 
of severe neuralgias were sent to a rhinological sjiecialist for 
examination, in whom (Jlas’s tuning-fork test proved to he nega¬ 
tive (i. c., the tuning-fork was heard only at Ihci jxunt of appli¬ 
cation, or, a.s thc‘ jaitient.s said, heard alike at all part.s of the 
head), and in whom, as a result of (*oni|)lete rhinological examina¬ 
tion, empycuna could he excluded us the cause of the neuralgic 
pains. On the «)ther hand, this test affords tlu; rhinologist im¬ 
portant service in a iliagno.stie and progno.itie'manner, in regard 
to which (jias gave more (;xj)lanatory <letails at the International 
Rhino-l..aryiig(dogical (Vmvemtion in Berlin, 1911. 

At the same time one; must not forget tlmse cas(!s in which 
there is no steno.-is, hut in which hy|)erlrophy of the middle tur¬ 
binate is the determining factor of the; headache.«, which disappear 
after resection of this jiart. Thcisc* hcjudaehes are clas.sed by 
some as symptoms of stenosis, but by others they are jdaced in 
the group of Flies’ reflex symptoms. At any rate the pressure of 
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the tiirbiiiafcs on the scjiti may cause reflex pains. The explana¬ 
tion of CaMjili, liowevor, is more reasonable. He assumes the 
cause to be conijirossion of tlie vessels i,f tlie -nasal mucous mem¬ 
brane, which are in eoninninieation with the veins of the dura 
niatcr and the sii|ierior loiicinidinal >iniis, the blood and lymph 
Stasis of the mucous membi’aiie of ibe iiosr* ••aii-inj^ a stasis in the 
dura <-ovcriim' the brain. 'I'hei'e is no donbt that, in such eases, 
the n-siill of resection of the hy|H rlro|»h_v of the turbinate is strik- 
in^;'. On ne,::ali\'e internal Undines, the diacim^nc sicniricamee of 
this lhera|)y should mti bi‘ foi\<:'ntten. Here may lie iiudnded those 
ca.ses in whitdi seven* neiiraliiia- are relieved by endonasal oj)era- 
tions. In reiiard to lhi» point, I ha\e e\pres«.ed mysedf in my 
Work on “'riie Si^nilicance of Uhiimlo^y for Internal Dia^iosis 
and 'riiera|iy,". in the followin':* manner: .\ny one who has had 
occasion to cure a seven* neiiraluia by an emloiiasal operation will 
know how to em|ihasi/.(‘ the importance, indeed ilu* utmost neces¬ 
sity, of a rhinolo;!:ical e.\aminalion in <“v<*rv ease of lu'iiralj^ia of 
tiu! lifth nerve, d'he fidlowinn* <*ases may illiistrati* tin* forec’oing 
stat(‘nient: 


(I ) in the case of a patii*nt who had sntV(‘re<| for years with 
a neuralgia of the infraorbital nerv»*, I found, by rhinologicai 
e.xaininalion, a rhinoliih lying* under the middle turbinate* and 
pressitig upon the jiroce-siis nncinatns. On its removal the neu¬ 
ralgia disappear(‘d. 

(li) .\ |»atient who had tried various therapenti«* treatments 
fen* a ti'lgcininal neuralgia, in his d( spair consulted a rhinologist. 
Hy chiseling a hi*oad »''*ista of I lie septum, whicli ext('nd«‘d in an 
espi'cially sharp angle to tlie middle* turbinate*, re*lie*f of the neu¬ 
ralgia was at e>ne*e> obtaiimd. .\ single i‘\:imple* of this kiml is of 
iiKire value than a innltitnde of re*lle‘e*lions, and jireive'S the utmost 
necessity e>f a rliin<ilogie*al e'xamination eif such e*ase*s. 

In conclusion, it may be aihleel that .'^eune'times. after a radi¬ 
cal operatiein on the* freinlal sinus, nc'uralgias of the supraorbital 
nerve arist‘. d'lie'refore, it se*ems ratiemal fliat, while denng the 
Killian operatiem, one should ri'inember this fact, and resect the 
supraorbital nerve. 
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Tlio sciisorv iicrvi' <»r llu> |*liiirviix is llir litiijiinl. From it, aro 
dorivod tlio soiixorv rcrr|»inrs 4i|' tli(‘ aiiln-ior |>!il:iliin' arcli, tho 
tonsils, the tloor (»r the iiiniitli, iind tlic t)>n<r||i>. 'i'iiis iiiwi tlu; 
gloPso-pliiirviiiioiil divide llie siipplv <d’ lli(‘se parts, while tin? ro- 
gion of the giniiiva is supplied h_v the alve(daris iiil'erior. 

Pain in Acute Diseases.- .Ml tlu‘ iullaiuuialorv prneess(>s in tho 
region td* the pliarviix emilrihute toward pain prodiuMion, for in¬ 
stance, tlu‘ dillereiil i'onns of angina, the iidlainination of the 
pharyngeal tonsil, retroj)harvngeal ahseess, and her|>es, I'ehrilo and 
zoster form. In this gronj) of .liseases phlegmonous angimi, retro¬ 
pharyngeal ah'-eess, and diphtheritic iidlammation are especially 
prominent. 

Phlcf/nionoiis atif/ind often produces very seven* pain, w'hich 
is increascil hy ev<*ry movement (d* tin* month, and which has radia¬ 
tions in the ear which an* ofij-n nnlH*Jirahh*. 'rin*se an* sometimes 
prodncetl thiongli a pus an*a dcxyloping in flu* de(*pcr tisstn*s, 
sometimes through an iidlammatorv edema of the surroundings. 
The ]).'ilns are sometitnes horing, stickitig, excessive, or trivial. 
The localizati<»n of the pain is freipienlly inexact. When it is 
located in tin* nasopliarytix, in tin* ear, (»r in the regi(»n of tho 
ostium tuha*, the incn*ased f)ain np(»n pressure ontsichi on tho 
anterior mamlilnilar ninscles is cliaractcri.stic. 

Upon opening a peril(HisiUar ahseess, the making f)f the inci¬ 
sion in the right jdact*, that is, at tlie j)oint where tlio pus comes 


'By Privat Docent Dr. Emil Glas, of Vienna University. 
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nearest to the siirfaec, is of th<* utmost importance, since the inci¬ 
sion and dilatation of lh(> point of incision in an edematous 
bnt not jms irifiltrat«*d area occasion very severe pains, which fre- 
(jiienlly ••aiiM* laintiiiif. On tin* contrary, tlie iiicision in the in¬ 
filtrated area is relatively jaiinle'.s, aial causes an instantaneous 
improvement. 

J!r/roplnnjiii(j('((l nhurrsN often [troduces pain similar to that 
(d’ plde^nmiioiis an,i»ina, save tiiaf in the former the locati<in cor¬ 
responds to the d( «-j)er s<*at of the affect ion, wliich li«*s further 

hack and lower tlown. Deiiintition also occa-ionallv is difficult 

• » • 

and is associated with severe j)ain, whi(di is inen-ased hy the swell¬ 
ing (»f the correspondini^ ^lainls of the neck. The acute process, 
as a rule, does not alVecf tin- vertehra, hut »dironic retnipharynjjeal 
ahs«‘(‘ss may cause necrotic proce-.xs in the vcrlehral column, (’on- 
ciission of th(‘ vert(‘hral column, prodiu'ed froiii above, cau.ses no 
increase (d* the ])ain in the acute form. 

In (/iplillirrld swallowinij^ pain.s are usually sev(>re. Frc? 
(pjently, from the sw«dlin.a,’ of the velum, th(‘ fakin'^ of food he- 
eomes difliciilt and painful, althoiiirh in many (aises no trouble of 
any sort is present. (JetK'rally then* occurs a painful swcdlinj^ of 
ilu' suhmaxillary ‘•lands; likewise, <d’ tin* lymph ijlands lying 
under the st<‘rnomastoid muscle; these fre(|Uently grow into a 
large, very painful lump, especially sensitive to tin* t«>uch. Here, 
(MU’ must jiot fcu’gid, in pharyng<‘al diphtheria, the pains arising 
(tlinmgh the gtMieral infection) in the head, netdv, back and the 
region of tin* buttocks, whicdi often cause the jiatient very much 
trouble. 

'riie nriilc infrrfions tlisrasrs. t‘s})ecially iidluenza, which 
cause's very severe neck jaiin, with hut little objective findings, 
are of inte'rest. Kseat has described such cases and has diagnosed 
them as pharyTigodynia from influenza. Here one finds, at the 
im^st, a slight degree of erythema. This painful angina is closely 
related to the herpetic angina and disa])j)ears in the course of a 
few (lavs. 

The fchrile herpes of ihe pharynx, which is often associated 
with laryngeal herpes, appears very frequently in groups, occur- 
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ring; also, in the form of ainall, diffnsp, epiilermic vesicles, and 
is especially characterized l)y pain on swallowing. In a w'ork 
given out from the Chiari (Minic of (he Vienna University, (lias 
mentioned that frequently, aflu’ a short proilronial stagi*, severe 
difficulties of swall<»wing and >tieking pains oecurre<l in the throat, 
accompanied frecpiently l)y hoarsemss aiid dillieulties of l)reath- 
ing. The dys])hagia often r«*aeh<'s sneh a prunoiiiKv'd <h‘gr<‘(* that 
the patient is nnahle to taki* nioiri.''hinent. Kxaniination of 
the mesopharynx v«‘ry fn'qiieiilly gi\es an enlindy normal jde- 
ture. I.aryngoseopie examination tir>t shows on tin* l>as(' of the 
tongue^ in tlm region <d* the follieular |ta|)ill:e, on the vault «>r the 
pharynx or on tlu* pharyngeal wall, synum'lrieal vesicles. 'Fheso 
are very pnimiiwnl, varyitig in size l‘r<»ni a l>oppy see»l t«) a 
lentil, and are filled witli while <‘ontents lying on a red hase. 
These V(‘sieles may In* si’attered, without any arrangement, or they 
may ho gathered into groii|)s. At this point it is time; t«) «*mphasiz(i 
(as we shall <lo lal<-r, in our description of <dironic alTeelion?') lla; 
fact that one should always, in eas(‘s of |)ain on swallowing, 4*x- 
ainine th(i region of the hypopharynx, where lhes«‘ elllorescenees 
are likely to (»eeur. 

As an example of lln*se intere.-ting infections, in which seven; 
pain is always })resenl, the following case is of note: 

“The patient, fifty years of age, felt, for a few days, weak 
and tired; threi* days juvvious, chills and high-grade dysphagia. 
The jiatient, gave; the impression of being very ill, the head hidng 
held as it. is iti peritonitis gravis. 'I’he lemjuTatun* was (!. 

(102.2° F.) and the ]ml.se frecpie.icy was 110. 'I'lie jiharynx was 
perfectly free, and the tonsils were not in the least inllamed. 
The opening f>f the larynx (aditii") was greatly changed; the 
epiglottis, the arycpiglottic folds, the vallicuhi! in the r<‘c<*Hsus 
pyriforinis, were cov(*red with vesich's of a somewhat similar size, 
not very firomineiit, and fill(*d with gohl-eoloreil eonteiit.s.” 

Herpe.s zoster may, as 1 have fn-ijiieiitly seen, give rise to 
very special pain in the region of ilu* ])}jarviix, which assumes a 
neuralgic character and reaches such an intensity that the other¬ 
wise fairly resistant patient whines and complains. Kaposi has 
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described cases which correspond with the distribution of the. 
maxillary ii('*rve, the pains at the same time occurring in^tbe 
cheehs, the palate and the pharyngeal mucous membrane of the 
afTeeted area. The herpes; arises sometimes as a diffuse, painful, 
redness, soiiietime.s as a groiij) of ellloreseeiiees of a short duration,' 
or (*v'eii as gangrene of the rami palatini and pharyngei.- 
Fre(pien(ly with ihe signitieanl «liflienllie-; of swallowing severe 
tf»olliaeli(‘ I'y pre-ienl, with lii(‘ resulting continuous neuralgi¬ 
form pains, I ha\e seen two cases of herpes /oster associated 
with liigli gi’adi* (lysj)!iagia. In these cases only the mucous 
nn-mbrane <if iIm* month ami pharynx was affe«‘t(M|, and the efflor¬ 
escence was interrupted sliar[)ly iu the* median line. Cases 
luive also been d<‘scrib(‘d in wiiicdi it is almost ini]>ossibl(‘ cither 
t<» speak <»r t<» chew, each movement ea]li?ig birth a Hr d(m- 
laiirni.r. 

Herpes zosti r is <iecasionally mistaken for ortt/r pharyngeal 
(I If cel ions. Here, al-o, pldognioiious intianimat ion of tlu* base of 
the longue i-^ to be coii-.idered, foi- it \erv often occasions iinbear- 
alil(‘ pain, and, like pei'itonsillilis, makes deglutition im]iossiblc. 
d'he pains, whidi an* si ver»‘. Mimetime> radiate to the ear. Those 
diseases, because of ihi' action of the inllainmatory exudate on the 
glosso-pharyngeiis, give rise to stimuli which an* conducted back 
through the viigi, and are often associated with jirofuse salivation, 
high-grad<* jmistriition, and diilicully id’ breathing. 

Pain in Chronic Diseases, .\mong chronic diseases of the 
])harynx, which cause interesting pains, lulurctdosix, lue.s, and 
lualigmint neo|>lasms of this region are ]U'omin(‘nt. 

Tubcrcnions nierrs of the pharynx jiroduci* severe pain, which 
is increased iu swallowing, d'be pain frcipiei.tly radiates to the 
eitr, and tin* deeper tlu* proci'ss extends the more severe it he- 
coiut's. The maxi mum is n'ached in tnlM*rculous affections of 
the aditus laryugis, a very fn*(ptent disease*. The ulcers located 
in the epi])haryux, especially those having their location near the 
tuba of the ostium of tlu* jiharyiix, arc vi ry jiainful, and, because 
of their location, are noti'worthy, since fi^r their diagnosis an 
exact posterior rhinoscopy is necessary (the unskilled rhinos- 
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jcopist, in order not to overlook these diseased parts, should use 
«.pharyngoscope). 

Swallowing, in eases of phnn/nf/cnl (uhcrrulottls. is often very 
painful, and eiiuses vomiting, wliicli, in turn, ag' 4 :raval(‘s the pain. 
Very frc(|uently otlierwise acli\o aiioilynos, swell as eoeain, mnr- 
phin, orthofonn, etc., are j‘iitin l\ withowl oth'el, and the physi¬ 
cian finds it neee^^ary to resort morphin injeetions. For tlu 
severest laryngeal pain the aleohol anesllu'sia «>f the nerves is 
especially to Im* n <'onimended. 

Luetic ulcers, at first, are imi assoeiated with v**ry gn'at pain, 
the siipertieial nnieoiH iiieinliraiie plaipms »*ansing only slight 
trouble; and attention should he eaihd to the «lisparity hi'twecui 
the extensive jwoeess and the slight tnadile as eharael»’ristic of 
‘the first stage cd' syjdiilis. 'I'lu' lir>l jtain oe<Mirs (»n tlu' th'ep exten¬ 
sion of the proet’ss, and may ( tor e.xainple, in di'cp, nlemaiting 
giininiata) 7*eaeh a \’ery high ilegree. (inniinala of tin* hasi* <d’ the 
tongne and of the epijiharvnx, l\ing principally on the ro<d’ of tlui 
pharynx, may exist, in which tin* most. |irominent synijitom is iIh* 
exetfssive jiain. Ditl'nsi* pain, radiating ehii'fly into the ear, 
aceompanies this stage (d’ the sy|ihilitie process. It is als(( t<» he 
emphasized hen* that, with this group r)f sym|)l<»ms, an <*xaet 
retronasal examination should he made, and the region of tln^ eir- 
cumvallate pajn'Jla* earefnily examined, 1m cause it is exactly here 
that the eoneealed seat of the atl’eetion is often to Ik; found. 

In curcimnun of the hus<’ of the Itunjur there may he no ]iain in 
the early stages. The patient experiences only a scratching or a 
tickling in the neck. Often, upon jirononneed movement of'the 
tongue, he has the sensation as cd’ a foreign body in tin; pharynx, 
and his complaint <d' this may h'ail to a false diagnosis. The deep 
extension of the eareinorna first prfidnees severe, f>lt(*n signifi¬ 
cant jiains radiating into the ear, the jaw, or tin; larynx. Pro¬ 
fessor von JJergman Imld the hemorrhage ani! pain which are pro¬ 
duced through the movement of the tongue, and through the con¬ 
tact of the hard food, as eharaeteristic featnn*s of carcinoma of 
the tongue. lit* .says: “Tlnjy frc.-quently are as pronounced as in 
the flat, tuberculous ulcers on the margin of the tongue. Fre- 
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qiiontly Hiry are neuralgic in character, and radiate toward (he 
ear, aucl lla; iinliappy j»atients f)ften complain fearfully” (“Hand- 
l>««tk of Siirg»-ry”j. 

Of llie gnuij) of cliroiiic infections with Avliich severe pain is 
ass(»cia(ei| pcinithiiji of ihv imuttsa arc conspicuous. Often they . 
siuNh-iily liiir.'f. open, or the vanishing vesicle, through hemorrhage 
(»f the snl)niiicos:i, msiy occ-asion an incr<*ase of the ])ain, especially 
in the r-llIores(‘(‘ne«‘ of the niueoiis inenihrane lying adjacent to the 
peni|thigns follich*, which causes a diil'use epitiadial des(piaina- 
tion, pnidiic-es a high degree «d' dysjdiagia, and, as a nsiilt of 
inanition, <piici<|y inca[)a(‘itates tlie jtatieiit. 

d'ln* NM i{Ai.(;iA.s (JK 'iiiK iMiAin’.NX, which, without demonstrable 
organic* changes, are found in hyst(‘rical individuals, are also to 
he considered, dhe patient often, for hours, will complain of- 
ligiitning pains arising in the diil'erent parts of tin; mouth and 
radiating into the* phai-ynx. Here, one should always sec*k for the 
pressure* points, which are hn-alc'd in tin* region cd’ the laryngeus 
suj)erior glosso-pharyngeus or tlu* lingualis. Those affections 
arising through tonic contraction of the swallowing muscles may 
he dc'^ignaled as hyslc'rical dysphagia. In these strong ^)r<‘ssure, 
accompanied hv the closing of the teeth, produces a sticking or 
tearing |)ain. 

PAIN IN THE LARYNX 

'riie sc’iisory comj)oncnt of the vagus is the suj>erior laryngeal 
nerve, which, ari*'ing from tlu* vagus, runs nu'dian to the internal 
(‘anvlid as far as the thyrohyoid ligament. At tlu* upper half of 
tlu* grvatc'i* cornu of the hy(»id hone tlu* n(*rvc* divid(*s into an 
outer and an iniu>r hranch, of which the outer has motor and the 
inner sensory tilh'r*'. 'I'lie latter passes through the thyrohyoid 
ligament and reaches tin* recessus jn riformis, where it supplies the 
mucous memhrane covering the plica of the laryngeal nerve, and 
ends in the mucous memhram* of the larynx. At the same time it 
forms an anastomosis with tlu* laryngeus inferior, and concerns 
itself with the delivery of s(*nsorv n(*rve fibers to the recurrens. 
At this point, the observation made by Massei, of anesthesia of 
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A© laryngeal entrance in recurrcns paralysis, may be cited. 
TEis he gives as a reason for his opinion tliat tho rccurrcns really 
conducts sensory fibers. !My exiiiniiintions, following those of 
Massei, do not confirm liis ohservntion, so that 1. as the result of 
an enormous aruouiit of clinical («xpcrimicc, and Inrause of otlier 
.reasons, have reached llie coiudusion that the recurrcns has nothing 
whatever to do with the smisihilily id’ (he larynx. 

Referred -Diseases of the larynx generally produce no 

referred pain nor tendern«"<s, hut wlu-n pain dtn's exi^t, it is gi'iu'r- 
ally felt in either the superior or inferior laryngi'al area, the 
upper ar(*a being j)arliciilarly associated wiih disi'ase of tlnf ej»i- 
glottis and aryteno-*‘j)iglottidean folds, the lower area being par¬ 
ticularly associated with disease of the cords (Ib*ad). 

Pain in Acute Affections. Laryngeal pain in:iy be found in 
all acute inflamniations, clfudly iu (Iiom* associated with ])us for¬ 
mation. Here the int<“nsily of the pain <lepends (‘specially upon 
the location of tin* process, 'flu* adit us laryngis, that is, the 
epiglottis, arycpigloltidean folds iu the arylonc, is the region in 
which inflainination ])rodiu?es the* most seven* pain. It dcfiends, 
on the one iiand, upon the richness of (he sens<»ry nerves in this 
region, and, on the oth(*r hand, upon its relation to thc^ pro(iess 
of swallowing. I'lie Indus, gliding over the adit us, irritates the 
inflanicd area and produces, at the same time, an increased reac¬ 
tion as well as ])rt*ssure pain. A clear [iroof ()f the incr(*as(!d ])ain 
sensibility in involvenu'iit of tlu; aditus is found in aciitr; afb-c- 
tions; for example, in herpes laryngis, involv(*nients (»f the ary- 
epiglottidean folds and the recurrcns pyriforniis are so painful 
that swallowing becomes imimssible. Hen; the pain frecjiiently 
radiates into the region of the base ()f the tongue and the niidilhi 
auricular nerve of the vagus in the ear zone. On the side; of the 
larynx a clearly defined ulcer may frecpientiy lx; present for a long 
time without causing severe ])ain, because* swalhjvving is not dis¬ 
turbed. Here, upon manifestations of pain in these parts, I again 
suggest a minute examination of the entrance of the larynx, esjx- 
cially of the rece.s.sus pyriforniis, in order to avoid the overlooking 
of a diseased process. 
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Chronic Processes.--Ciidor the chronic processes are, 
the luherrulotis iiltPift, wm'II as the erninliliii^ carcinoma (extra* 
larMiycal), wliicli iiiav ni»e ri-'C to an iiiteime, often nnbearabki, > 
pain. 'I lu* (!\‘-plia”ia of a jialient ‘•ulVn-inj; frttni a diffuse laryn¬ 
geal tnlK‘reiilo>«is oft«-n n aelu s '-iicli a liiuh deiiree tliat he will. 
rel’ii-.e to take* f<ii»(I 'I'lie hlowiii*: in nf «»rl!iofonii, tlie instillation 
of itMMitlin], iIm itisiifliatlon of niiirpliin, il\-pliaaia ta1)Iets, paint- 
in*; with «'oeain, ele., \er\ fn‘(|nenll_\ fail, in the ulcerative form 
of lar\n»;eal ImIk rcnlo>.i-,, to nln>\e the |).iin, -o that in a short 
linn- after ihr* oii'-el of tlii-. affection one can do nothing for the 
condit ions. 


'J'he ane'.th('''ia of the enir.ince to the l.ir\n\, hv Hoffman, 
tlir(nii;h injection of alcohol in the •-iipirior larMiye.il nerve, at 
its pi.ice of enir.ince llironi;h the tli\roIi_\oid liu.inuait, has given 
a \er\ '.ati'>f.ietor\ re'.iill in ni.in\ c.i-'i'., in that the dysplnigia 
diniinishes and the ollun-wisi r.ipid in.inition i^ iiindc'n'd. I can, 
np<tn till' ha-iis of a l.iri;i niinilii i <»f injM-lions ni.ide in \ery sick 
tiihercnloiis patient*., \\annl_\ reconinn ed tlii- tiealnicnt, and I 
would like to ( nipha''i/e tin* f.ict tliat, in .1 iiuiuIm r of ca‘*e*., 1 \va8 
al)l(‘ to induce an ane'*th(*'ia p(‘isi*.tin<; tiiroiiuh 111 . in\ weiks. 

'Idi(‘ pain in <anlntinni nj IIk hu i/in th peinl'. upon the locali- 
yation of the tiiinor. M\tr.ikirMn>eal tiiinor", I,\in*; in the region 
(»f the aditiis, give ri^e \er\ e.irl_\ to ])ain on **\\.ilIo\\ing, wdiile in 
intralarMigc.il tiiniors pain nia,\ not ajijuar f«ir a long time. 
'^I'luM’e are, then, lu'caiisc of the o\ergro\Mli of tlie tiiinor, severe 
(listiirli.inces »>f s\\ .illow ing. One iiia,\ sin. in ri'g.ird to tlu' early 
diagnosis of carciiioiii.i of the l.irMi\, th.it tlu> lirst -Miijittnn of the 
e\lralarMig(‘al carciiioin.i i**, as a rule, d_\-pliagia and that the first 
sMiipfoin of intralarMigeal carcinoma is hoarseness, ^’et there 
art' c.i.se**, to which I.(‘o]>old mui Scliroeitir, e-peeiallN, has drawn 
attt'iitimi, where, in spite of ■.ext're de-lruction in the region of the 
aditus, pains are eiitirel\ aliseiit. Ilow'e\er, the-e are \ery rare. 
The explanation lies in tlu' fact that in these ea^'s there are sen¬ 
sory distiirhanct'.s in the area of ilistrihution of the superior laryn¬ 
geal ner\('. (u'nerallx the jaiins are spontaneous, on deglutition 
as well as upon c.\t('riial jwessure. Thi' pain in carcinoma of the 
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pUljrnz is explained Uirough the simnltaneons occurrence of in- 
^flemmatory conditions, i.ocrohis formation, and hardening, 'while 
the pi^sure symjdoins, or the projmgalion of tlie irritability, 
occur from the inv(»l\emeu 1 of the''Upcrior laryngeal ner\e. Often 
,the pains aasume the form of neuralgia, and radiate us lightning 
pains into the region td’ the ner\us anrieiilaria \agi. 

Lakynolm. Ml km (.IV is infre(juenl, and is* olwt'rved in hys¬ 
terical iiiid lunraslhenie snbjrels. The neuralgia often radiates 
to the ear and fre(|nenfl_v n .lelies an nnhe.irah'e se\(*rilM Lemon 
has report<*d a ease in uliicli a patient, in tin elimaeterie period, 
threatened snieidi* if fneilom from her raging p.iin was not 
obtained for her. In other patients, wlam tla* pain occurs on 
speaking, it show.s it‘>elf a- a tvpical |)hono|)liohia. Finally, it is 
menlioiK'd that, in the*.(* glottis spasms which we so freipiently 
find in l.ih's (h»rsalis, the s(ecalled l.iryngeal crises, h\peresthesia 
and hyperalgesia, in the form of s( ns(»r\ aura*, are <»ften found, 
and introduce the cramp cris(‘s. 'I'he (Aplanation of thes(> forms 
of pain is proh.ihiv analogous to that of th(‘ adduction s]»iisiii, they 
being due to an irritation of the sensory spliere. 'Phe tvpieal 
attack in such cases o(‘cnrs as a p(cnliar sensation in the larynx, 
in the form of a sticking, hiirning, lightning ))ain, aceompani<‘d 
by states of anxiety or feedings of sulVocatioii, uft» r wdiich the 
spasm of the glottis follows. 
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AIJ DOM INAL PAIN 

Classification, 'riici’c an* tw<> claasos al)(loniinal pain: 8iil>- 
j(*(*tiv(! and nhjfclivc. 

^riic siil>jc(*livc pains lichtniif t<» tlu* class of svinjdoms usually 
Icrincd liyslcri<*jil. For llu-ir prodnction no orijanic basis can bo 
foutnl. TIk'V s(*<*ni lo be dia* lo ibi* awakeninir into consciousness 
of scnsalioii-pbciioiticna slorcd away in the subconscious iiiincl. 

()bj(*clivc ftains, on I la* oibcr band, have for their produc¬ 
tion ci(Ii(*r some <lclinij{* ])albol(»^ic cbanjH(', functional or or¬ 
ganic, or a cban_a,<‘d relationsbijj of the organs as a whole to other 
adjacc'iit orf>’ans, such as »)ccnrs, for example, in a [)tosis of the 
stomac’h or (d‘ the liver. 

Subjective pain, in n'lation to the abdominal viscera, will 
not bo considc‘re«l here. It has alreadv lH*(*n discussed in the 
o)H‘nin^ chapters. 

Objective abdominal pain is important boc'aiise of its rela¬ 
tionship to ebanaed ])atbolojry in the abdomen. It may be due to 
a lesion of the skin, the subciitaiu'ous tissues, the muscle, the peri- 
toiK'um, or the viscera. 

The SKIN is frecjuently }>ainful, especially when it is the seat 
of some iuflamuiatory skin-disease, such as erysipelas. It is also 
very painful in certain nerve lesions, as neuritis, or herpes. 

ddu* MI'SCn.AR l.AYKK OF THE AHDOMIXAL WALL 13 Credited 

by Mackenzie with pain pro<luction. He says: “It is the 
muscular layer in the abdominal wall which is so exquisitely ten¬ 
der in all atfections of the viscera, giving rise to severe reflex 
musculovisceral pain, as in appendicitis. Also, the abdominal 
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Ibauscles above the lesion are in a state of contraction and are 
extremely tender to pressure." 'I'liat Maekenzie erred and exapj- 
gcrated the im{)ortanee of llu' nutseiilar coat in ])ain production is 
proved by the researches of Ldiiiaiulcr and otlu'r.s. Later, Mac¬ 
kenzie (S(J2) himself, modifviiio; his previous slatenu'nts, says 
that the sul)}U‘rit«)m'al layer is tla* nui>l sensitive, and, in e(mlirma- 
tion of his views, <|not<‘s Uansirom, wlio has fo\ind many niTves 
and nerve endine:< in this laver. 'Plie nm-ves an* derived from 

• I 

those snpplyinu: the mnseidar layer. All din'ct jtainfnl musenlar 
' lesions in the abdominal wall are the result of iutlMinmation, 
neuritis, neuralgia, myaliiia, or lU'W jirowths. 

In/lanninilion in the nhJunilnnl irnll is a<'compani<*d by all 
the siirns and symptoms u»ually a.>>oeiate<l with inilammation in 
gen(U‘al, such as swelliiiii', retliie^s, hea< ami loss <d’ fiita'lion. 'Plie 
pain is of a throbbing- ciiaraeter. 'retiderness on pressure is also 
present. In '>ome ease-^ the inllamm-iti(m prei*i*des ab-eess forma¬ 
tion. Such ea-'C- are d<*M*ribi*tl by llit/.r(»t (ooT). 'Fhe pain was 
localized, and was increased on assuming tin* ei-«*<-l posture and on 
deep j)ressure. He cpiotes Kompiel (dTd), SonuenlM*rg (IJTl), 
Spellisy (oTiM, Heller (dTd) and Allison (d7l), who have all 
descrilk'd similar conditions. 


Nvurnlifin of flu- nerrrs of llir nhdoininal trail oeciirs iind is 
frequently observed with «ir after iidVetioiis dis(*ases. When it is 
presfuit the skin is exquisitely tender, .'tud is very painful to the 
pressure made by pinehing it belwr*eii the lingers. In this if «lif- 
fers from pc*ritoniti-, in which the skin is not so temler, and the 
pain is produced oidy on deep |)res-ure. In neuritie lesions of 
the abdominal walls tla* pain is U'-iially unilateral. When the 
lumbar nerves are alTe<*ted, the pain is commonly felt in tluj 
hypogastric region, a little to one side of the me<lian line. In 
this area, 1o(», tla-n* is localized tendern(*ss on pri'ssure. d'ender 
spots are al-o found, one a little to the outside (d the first or 
second lundrar vertebra, and aiujther imrm-fliately above tla; crest 
of the ilium. In women, who are by far tlie greatest sufferers 
from this disease, there is also sometimes, about the middle of 
the Fallopian tube, a spot, jiressure u|)on which caiise.s pain to 
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be referred te iJie anterior abdominal Avail. There is 
Hjjot u]>ove tlu! iiteru.s. In men, iK)int.s here and there on the scrof 
tiini jire found wliieli are painful to the touch. These points of 
leinlerness stTve as eliaraclerif'tie si^ns <»f nenraljiia. Neuralgia,y 
is to he diu^rnosed, not only from eoli«*, hut from lumbago and 
rheumatism of the ahrloininal walls. I )iaju;nostic signs of neu* 
ralgia are the ahscnee of fever and tin- relief which is {produced 
by prc'^sun* and ordinary aiitineiiralfiie remedies. 

Arurllis «»f the int(‘rc()stal nerves is fairly fre(|uent. This 
freijueney occurs hecan.se these iwrves are particularly subject to 
tin* deleterious intlinaiees of <-ol<l and traumatism, on account of 
tln'ir ex|ios«*d position. ( Kor a more eorrj|)lete description see 
iind<‘r Xeiiritis.) 

Mjiahjiii is closely related, :is far as etiology is concerned, to 
the neuralgias. It .seems to he due in vt*r\ many cases to a dis- 
ord(“re<l metaholism. 'I'his is the condition to which the term 
“rheumatism of the abdominal wall’’ is given wrongly. 

Ac//’ f/rou'ilis, such as cysts and various kinds of tumors, may 
occur in the abdominal wall. If of slow development, they cause 
no great, incoriveiiienei-, for by their slow incri’a.se in size they 
gradually pu.sh the surnmnding structuri’s to t»ne side, and the 
tissiu’s learn to acc(»mm(»dal<’ themselves to tlic' ju’esence of the 
fondgn occupant. Should nerves he incorporated in the growth, 
and pressure Ik* (‘xert»‘«l upon them, ])ain, g/'iu’rally of an aching 
character, results, d'his |)ain may he localized to the region of 
the growth, or may be referred to sonu' distance in an area to 
which the affected lU'rve is distributed. The size of the growth 
bears no r<‘latit)nship to the anuumt of pain which it may pro¬ 
duce, the smaller growths pnalucing as iimcli, if not more, pain 
than many of the largi’r ones. The anuumt of the j>ain <lopends 
upon the rapidity of the growth, the number of nerves incorpo¬ 
rated in it, and the pressure exerted uptui them by the inclosing 
tissu/'s. 

J*Ki{rr(>M:fM.—According to Mackenzie, the jieritoneum of 
itself is devoid of pain nerves. However, he claims that the sub- 
peritoneal layer is plentifully supplied with pain nerves, and that 
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; it is her© that the painful impulses arise. In its lack of pain 
"perception, the peritoneum, lie says, is not unique among serous 
‘ membranes, for this is charactrrislic, he holds, of all serous mom- 
' branes, since they have, no nerves whii-h will tninsniit }>ain stimuli 
of the kind found in the skin, the tunica vaginalis testis being the 
only serous nieinhrane which is sensitive to the usual tests for 
. pain sensibility. This is due to the fa.M that the tunica vaginalis 
testis is innervated hy a eorohrospinal nervi*, the giuiital branch of 
the genitocrural nerve. 

'Mackenzie’s jiroofs that semus tueiuhranes an? not l.he seat of 
pain production were: ( 1 ) that the abdominal wall is very tender 
in certain visceral n.li.-s in which there is no inlhinnnation of the 
peritoneum; ('J) the skin of the ahdoininal wall gemu-ally is not 
so sensitive in visceral lesi..iis, for it can Ik* pinched hetween the 
lingers without ]iro<lucing pain; hut if the* muscles are gra.spod 
between the thunih and tingers, acute pain is felt; (:;) <lirect 
stimulation c»f expose.l pleura, pericanlium, ami peritoneum does 
not produce pain. That this is nett, ab8olut<*ly true will Ik? slmwn 

in the discussion jx'i'itonitis. 

The ])eritoneuin is the lining i.iemhrane of the ahdoininal 
cavity. It, consists of two layers; (1) the visc<‘ral lay.*r, which 
covers the inclosed organs, and {•>) the* parietal, which lines the 
external wall of the cavity. It. has heen held hy many that the 
visceral ])erit«>i <*um is without pain .sensihility, hut, as will he 
pointed out, much depends upon the typi? of .stimulus. The adccpiate 
stimnlu.s in the vi.-cc*ra is deep i.re.ssiire; that largely jiroduced 
by tension. It is the type <.f d<ep sensihility de-scrihi-d hy Head. 

It was the h'*lief of hennamler that “all painful sensations 
within the ahtlominal cavity are transmitted r.nly hy means of 
the parietal peritoneum and its suh-eroiis layer, both of which 
are richly supplied with c( rehrospinal Tu*rves around the, whole 
of*the abdominal cavity, with the excejition of a small area m 
front of the vertebral column lying below the crura of the dia¬ 
phragm, and hetwe«*ri the two chains of .sy.npathetie m‘rvcs.” 
Here he found no <*erehrospirial nerves, hut only mrves running 
. more or less transversely between the two syrnriathe.tic chains. 
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He foiiml tliaf williin fliiK area ihe patient does not respond to 
hanl |)rissiirc with a tinj^cr, or willi an instrument, and that 
streicliiiiii' of llic incsciitcrif alljicliiijoiits at this point is not pain¬ 
ful. Sr) fill* (•))iii))l«*i<* niiifoniiity «loes not exist as to presence or 
aiiH-iiee of jiiiiii ^^*ll^illilily in llie |•erll•)In inn, flioup:h many ol>- 
Mcrvers iire in :ir*crii*rl willi llie rlerliM*!irins i)f I.eimjin<ler. 

l)iM ii.-«*s ))f llie pi riirriieiiiii pror)iieinp; jiiiiii iire intliimmations, 
lieinorrliiiiT'', iiinl iii'U’ "I’outlis. 

Inflammations of the Peritoneum. Iniliiinination nf the peri- 
loneiini ( pcriloiiil i.- ) riin-rs p.iin omI\ when tirn/r. 'I'lie eiiroiiic 
inlliiininiiloi'v fonn^, :is ii rule, prinliiee hut lilth* pain, (‘xeept 
.'IS llie resiili of aillie-ioii feniiiiiimi. 'I'lie ‘<<iil nf ilie jaiiii in peri- 
toiiilis, iieeunliii!: to Maekeii/ie,' is not in llie peritoneum itself, 
hut in llie .siihperilniieal l-i —iie. riii-. I.i_\er i>^ e\(pii-iiely fender, 
iiinl liiini^tI'niii ftiinirl if rielil\ .^applied with nerve filters, which, 
in Inni, are «lerivet| fi-nm the nerves nf tii(> aiiterini* iihdoiiiinal 
wall, 'rhc''!* nerves aUo -.iip|ily llie ahlnmiiiiil innseles, jiinl thus 
one e.ili iieeniiill direelly fni* llie rel!e\ riiiiilllv of the'-e lilll.sele.s 
("iipplied hy llie '•;iiiii> ii;*rv'e») when the periloiieinn is affected. 

in snllie eilM*-', hnvvever, aellli* perilniiilis uia\ he jireseut with- 
<)ut prodiieini; any piiiii |ilieMniii«'na. 'I'lii-' is espeeially so in the 
violent eases in which the ahrlniiieii eoniaitis a <|n;iiility of pus 
niraJforil, "JDT). 'Phis hiek of pain may he due to the rapid 
desfnietion '>f ihe nerve eiidinus, «ir to the iinp;iirnu‘iit of their 
eflieieney. Sneh a ."liile is freipieiit ly met with in jinerjveral 
scjisis. 

Ilow’i'ver, in all ea-es of smlilen, sharp, exaeerhatinir pain, 
with riii'idity of |]i(> ahd)>iiiiiial innseles. irenerali/.ed teinleriies.s, 
normal or snhnornial (em|)eratnr<'. and a rajdd, risini; pulse, peri¬ 
tonitis should he fhoniihl fully eon^idereil (Kiehardsoii, 2*5)* 
Should the pain lu* dull and aeliinu, ilu* siileperiloneal eoiincctive 
tissue is jirohahly involved. 

lit is also <■11111111*11 by Miicki'ii/.ii' that tin* jtariolal peritoueum or rtsefC 
is iiis«‘iisiti\e to ]iaiii; that it is the tiny nerve tilnnieiits, distrihatcil in the 
eolliilar tissiu* siibjacenl In llie peritoneum, whieli are extremely sensitive, 
and that the sti^litest traction or pressure on them produces the most ex- 
orueiatiug pain. 



INFLAMMATIONS OP THE PERITONEUM 


TcBERCULora Peritoxitis. —In eases of tiiborculoua origin 
pain may he an almost negligihli* symptom. Th<‘ exeeptions are 
those comlitions in which adhosioiis liave «levelop<*.l, or in which 
the tiihorciilons material has hccniue eiicvsted and lias nl(‘erat(‘d 
or siipjnirated. This gives rist* only lo a lillh' pain on walUing, 
while obliti'rative, encysted, or sciatic forms may eansi* no pain 
(Holleston, (Hit). In case (d’ t iihci-ciiloiis peritonitis Uainbridge 
has found that the injeiMiim of oxx^eii into the pc-ritoneal <*avit.y 
will ndieve the jiain. d'liis ma_\ l>e due to the s(‘|iaralion of the 
two a<ljac('nt surfaces from each otlau’, ]>os>ilily to an ain'sthetic 
action of the i>xygen. 

A ('oiiimoii source of mistalo's in the diagnosis of peritonitis 
is the ('onfiision of reterresi pain with that di.e to p(>ritonitis. 
Diagnostic ci-iU'ria helw<-en the two <'t»ndilions are: ( I) d’lie len- 
dernc'ss of referred |>ain is produced hy slight siimiilation of the 
skin and the siihcntaneoiis tissues, and si-i nis to l)e relieved by 
d(*e]) pressure; {'!) the <‘.\a<'t opposite is found to he the case in 
peritonitis, deep pressun; being- painful, while light pressure is 

not so distasteful; . .rding to laMiuauder (ttlS), tla^ hoiimlaries 

of the hyper(‘sthetic /ones in peritonitis can he ma|iped out 
almost to a (•••ntimeter; (d) in |»erilonitis projicr there is gener¬ 
ally no referred pain; this is given hy Mcmilin (d'JtiJ as a goo<l 
indication that no other visc(>ra are involved, for as soon as the 
visci-ra become iinolved hy|>eralgesia is present; (I) in perito¬ 
nitis tin- abdominal rellexes an* not exaggeral<*d, while in refenv*<l 
jiain they an* exaggerated. 

Shoiihi a peritonitis he sudden in onset, as is the cast; in the 
(‘(•rforation of an uh-er of the stomach, or of the duodenum, tlu! 
jiain is generally paroxysmal and is most .-evere. When tlm car¬ 
diac end of th(‘ stomach i.^ involved, tin* pain, as u rule, is under 
the left .scajinla. .When the jiyloric end is the jiart afF<’cte(l, the 
pain is uinler tin* right ncajuila (Mayo lioh-on, <ilt>). 

If the abdominal pain is as.-ociated with tenderness it is neces¬ 
sary to distinguish lM*tween inflammation <if tin; constituents of 
the wall (skin, miistde, jicritoneumj, neuralgia and neuritis. In 
peritonitis pain is produced only on the making of jiressure on the 
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abdoiTilTial wall, while in neuralgia or myalgia it may be necessaiy : 

to pincli tlie skin or muscle lK*tween the fingers before pain* la!'", 

• * 

elicited, if |>(*ritonitis is ju'cseiit there is also ])ain on the patient 
taking a dee]i lireutli, upon the* inukiiig of a ])elvic examination, 
and also, in some cases, iijion Ilexion of the body. Should the pel¬ 
vic jKTit(»neum he inflamed, pain is produced when the inflamed 
jieritoiifMim is pressed njion hv the examining finger. Tilting up 
of the nlerns hy pressure on the cervi.x will always caiise pain, 
and pain i.s also jiresent on making d(‘ep, and, if the peritonitis 
is .S(>v<‘re, light [iressiire low down on th<‘ ahdominal wall. Hiinan- 
iial externovaginal examination will cause pain if the peritoueum 
at the hrim of the jielvis is inliamed. Didecation, micturition and 
sexual conne<‘tiou (if a female) are aNe painful. 'I'he visceral 
]K>ritoneum is different from tin* parietal peri<<>neum in that ])aiu 
is not ]tro<luced hy pres•^ure upon it ; hut it is very sensitive to 
traction made upon it through the mesentery. '^Fhc pain produced 
liy this traction is interprete<l as c«tniing from s«»me zone of the 
laaly aind n(>t from the affected viscera. This Mackenzie ex¬ 
plained hy the fai't that the ahdominal viscera are supplied en¬ 
tirely hy the sympath<*tic system, which lias no sinsory nerves. 
Wlaui it is irrital(*d its nerves cjirry im])uls(*s to the <’ord cells and 
stimulati*, in turn, adjaciuit sen.sory cells to activity, thus caus¬ 
ing a painful impulst* to he convtwed to the hrain. This impulse 
is projected as if coming from the p<*ripln*ral distrihiitioii area.s 
of the sensitry lu'rves, whos(‘ cells arc stimulated. 

(hiuoMf peritonitis is somewhat different from the acute, 
and is much slower in onset and duration. The ])ain is due to 
the following cau.*^es: 

(1) 'Fraction and })ull from adhesions, the result of the 
chronic intlammatory proce.ss. 

(-) Uisfcntitin of the bowel from gas or fecal matter, owing 
to obstruction of the lumen hy adhesions which may be old or 
recent. 

(fl) Localized coll(‘ctions of fluid encysted by the peritoneal 
adhesions. These localized collections may be either serum, pus, 
or blood. After the (fluid contents have reached a certain stag^ 
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in to exert pressure or traction on the adjacent structures, 
thus cause the pain. In some cases of slow, insidious peri- 
itis, especially those of tuberculous ori|?in, there may bo no 
lin of any moment until adhesions form, when pressure causes 
i^^iension pains. . 

• 

The location of the pain may ^iv(‘ an indication of the viscera 
which are involved by the adlu*si(»ns { fer the j)oinls (»f refereneo 
on the abdominal wall of visceral ]>ain, si‘e Viscera, (’lia])ter XX, 


pp. 883-380). 

* 

Hemorrhage. — In sndd<*ii, seven' liemtnTbajrt' into the abdomi¬ 
nal cavity, siieli as oeenrs in tin* rnptnn' of an extrsniterim' pre^;- 
nancy, pain is present; bnt in liemorrlniijes following opc'ration, 
pain, as a mb', is absent. 'J'his hitter eoinlition etin prohahly ho 
accounted f(tr hy tlio jirevioiis insult to llu' peritonenni hy iho 
operative jiroeediires, with flu* consetinent rednetion in its sensi¬ 
bility. 

In some cases of o.xcessivc dilatation of tin* jibdonicn from 
tynifianites, or from obslrneli«)n, I be iibdomimil tenderness is ex¬ 
cessive, but at tlie saint' timi' the pulse and ti'inpi'rainre sirt' not 
of a peritont'jil ebaraeter. 

Tumors of the Peritoneum. — Tumors of tlit; p(*ritonenm ji;onor- 
ally canso ]aiin. When they are in the hack, and lie posterior to 
the peritoneum, tliey fre(|n(*nlly cause jtain by the pressnn; wbieh 
they t'xert njxtn the spiniil nerves. 'Fliis [lain is referred to iliti 
back or alon^ flie course f»f the nerves of the Inmbosaeral ]»lc.\nH. 
It must be diairnosed from tht' pjtitis tine to aneurysm, vertebral 
caries, tir spimil tnnatr. 

Nature of Pain from Adhesions.- .As an t'lnl result of nearly 
all jiroeesM's, both intlanimatory and otherwise, in the ahdtnnimil 
cavity, is atlhesioii formation. These adhesions, as a rnh^, cause 
pain, which is •renerally hicalizetl to one sjxit, at which point pain 
is also [iroilnet'tl hy pres>nn!. 

The jiain may ctune in puro.xysin-; when it tloes so, the 
attacks resernhle each other, ami have the ssirne. train (>{ symptoms. 
The pain also is infltienced by eertain mnsciilar movornonts or 
positions of the body, and may Ijc lessened or increased by mov- 
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ing about or by Inrniiig ovor from one side to the other. It is 
increased by peristalsis, especially if the adhesions are between the 
stoiiifieli intestine and the anterir»r abdominal wall. When the 
adhesions are between the stoniaeli and the anterior ‘\bdominal 
wall, the |iain is nj'ien inen-a.xed after eating. Adhesion pain 
is als(». increased by l<-n>ion of the anterior ahd«miinal wall, when, 
by a baelsuard motion of the npp<r j)ai‘l of tin* Ixidy, or hyper- 
extension of flu- thigh, the distance b<‘tween tin* ribs ami the pelvic 
bones iM-eonies ini-reaM'd. In such eases tin* recti muscles become 
rigid and trai-lion is made on llie adla^ions. 'Fhe imignilnde of 
the pain \aries indirectly as the area of the adhesion. This is 
line to lh(‘ fact that, in extensive adhesions, the traction upon the 
p.'irietal pei'itoiieiim is not limited to any one sjait, as it is in 
very limited adln-sions, but is spread out <tver a large area, and 
<‘onse(|nently, not being per<M*i\ed aeiitidy in any single nerve 
distribution, is felt rather as a dull, ilragging pain, instead of a 
sharp, pulling one. 

Inereas(>d tension of the antm'ior abdominal wall also causes 
pain in eases of hernia wherein stn'Iehing of tin* omentum is 
jirobably present. 

Adhesions pulling upon the jteritoneiini, as a rule, cause 
greater pain if there is a sinblen \ariation in the traction, such 
its can occur when a hollow viseiis of changing si/e and j)ositioii, 
smdi as th(> stomach, is attached to the anterior abdominal wall. 
In this cas(‘ thi‘ {tain depeinls u|>on the variations in the force of 
the traction, ilepending tipon th(‘ amount <»f the stomach contents 
ami th(' stat(‘ td' its fnnetional activity. 

Adliesions of till' omeninm and the anterior abdominal wall 
are a frei|nenl cause of jiain, beeaiise the bowel places the oinen- 
tnin on the stretch, by forcing itself into the pocket between it 
and the {interior {ilnloininal wiill. .\dhe-i<ins between the viscera 
if not connected with the {interior abdominal wall cause no 
]){iin tmless traction or pressttre is imide upon the mesentery or 
other ]):iin sensitive orgiins, by the changing rehitionships or the 
hindered movements id’ the {idherent viscera. 

In this eomu'ction it might be well to consider the causes of 
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Abdominal adhesions. Thev are llie following: (1) tumors, which 
form adhesions because of the pressure on, and consequent trau¬ 
matism of, adjacent organs; (2) intestinal ulceration, which is 
not an active cause of adlnsion formal ion unless ])crforation has 
occurred; (o) after laparotomies adlnsion ln't\veen the omentum 
and parietal ])eritoncum; and ( I) inllammation, particularly that 
due to or associated witli tuherenhtsis. Intlammatorv lesions of 
the gall-l)ladd(*r are also j)oteut causes of abdominal adhesion for¬ 
mation. 


Abdominal adhe<ions. according to t'umston, an* ilivid(‘d into: 

(1) A gastric group, including (dioh-Iilhiasis; ulcer of the stom¬ 
ach and duodenum: traumatism to tin* sinimu'li, liver, panercais, 
and duodenum; careiiioma of any of ihe ahove-jiieiiliomal organs; 

(2) the intestinal group, which is parti»'ularly associated with 
the ap[u*ndix and the .sigmoid; () tin* p(dvic gnuip, which in¬ 
cludes lesions of the lubes, o\aides, and the uti-riis; ami ( 1) the 
peritoneal group, imduding all h-sions in whi<di primarily the 
peritoneum is involved, as in tuberculous peritonitis. 


(Insfrir .1 'I'lie <liagnosis of adhesiiuis mav be 


easier if it is borne in mind that when adhesion of a viscus to 


the anterior abdi>minal wall or to another organ occurs, pressure 
or traction on the abdominal wail, so ]uade that it will tend to 


separate tlie two adhering >nrfa«'e-, will produce considerahle pain. 
Thus, in gastric adhe-iftiis, if pre.s.-ure i.s made on the anterior 
abdominal wall in an upward direiuion, from the r•‘gion of the 
lower lairder of the ‘•toinach, the pain which is present on ordinary 
manipulations i-, gi'(*atly increased.’ If the adlu’.-ions are on the 
right or mi the anterior border of the siouiach, ju'essure made (*ver 
the epigastrium will cau.se the jiain to slmot out from the right 
over the area of the jt«lhesions. I f tlu'v are on the jiosterior gsistric 
wall, pre-sun* over the lii>t and second lumbar vertebrte wdll often 
cause )>ain. Adhesions between the atiterior ulxlominal wall and 
stomach are not -<( frequent, and are very apt to be eonfuseil Avith 
gastric ulcer. Pain due to intestinal adhesions, as a rule, is sud¬ 
den and acute, and is the result of stenosis of the gut by the ad¬ 
hesions; generally it is of short duration, disappears as quickly 
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as it camo, and is frequently followed by a discharge of fluid feces 
or flatus. 

InlcsHnal AdhcHiom .—An interesting case of intestinal adhe¬ 
sions is that r»f a yfujiig lady, whose history is as folloAVs: 

Nc'urly two years before adiiiissioti t«» the hospital she began 
having acute pains in tla; abdomen, of a s})aHniodic character. 
During the past year these have become morr* lr<'<|nent and are ac- 
corni)anied by vomiting and ernctali<»ns of gas. Tlie attacks 
seem to he hr<inght about by eating indigestible foods and exposure 
to colds and dampne!'S. She has had two attacks at night w’ithout 
apparent cause. The niiMises are painless. The pains are always 
relieved by a bowel niovi ment. .\t first tli(*y are diffused over the 
ahdomcui, hut soon show a distinct riglit-sideilness. During the 
last attack the pain was mostly towanl the nu'dian line, slightly 
to the right. 

()p(‘ralion showed the cecum and adja«‘ent intestinal coils all 
matted tt)gether by <lense adhesi<»ns, which, in sonu' places, were 
so thick that they had to he cut iM'tween ligatures. A tumor, eor- 
r(‘sponding in location to this mass, was fjdt on tlu* right side 
In^fore operation. 

Pelrir Adhcsinns.—Viuw dm* to pelvic adhesions is present 
(a) at stool, (h) during micturition, (c) during tlu* menses, (d) 
on moving, ((*) on subjecting the body to light shock, and (f) dur¬ 


ing coitus. 


A ease in point is that of Mrs. X-, whose ovary and tube 

on fhe right side, and appendix were removed, drainage being in¬ 
serted because of the proimunced gangrenous state of the a]>pendix. 
Some weeks aft<*r operation she complained of aching which 'was 
worse aft('r moving, after lying d<twn at night, ami on sweeping. 
This a«*hing begins in the lower right mi<ldle region anteriorly and 
extends through to the hack in the lumbar regiiui. 

Another case is that of Mrs. V-, in whom pain began in 

the right side and was constant. She had a feeling as though a 
knot were being tied inside her. On the same side a small mass 
was present. A year previous she had had an ojieration per¬ 
formed, in which the ovaries were removed. In this case there 
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present a baud of adhesion, oxtendinfc from the uterus, its 
'" Appendages, and the intestines, t(» tlu‘ lateral pelvic wall. 

General Peritoneal Adhesions .— If tlu' pain is due to general¬ 
ized peritoneal adhesions, for instance thos»* following a gastric 
perforation, it is oft<*n present after eating, and comes on when 
the stomach is full or wluui tin* |)atienl iissunu's eiM'taiti positions. 

Pritchard ((tiiO) n ported a »*ase of ahdomitial pain, in which 
the diagnosis was ohsenre, hut mi operation adhesions wer<* found 
between the stomach and the anterior abdominal wall. \o previ¬ 
ous symptoms indicating intlammaiion could h<‘ elicited; no ulcer¬ 
ated areas, nor indications of uli'cr, could hi* found. Afti*r re¬ 
viewing the case and excluding the gall-hladdcr, stomach, or duo¬ 
denal ulcers as the eaii.se of the adhesive formation, Pritchard, 
because of the pn seucc of an edema of the lower (‘\tremit i(‘S, 
without sufficient cause in the same patient a vear or two previ¬ 
ously, offerf'd tlu* nov(*I explanation that the edema was due to 
neurotic iniliu'iices, and that the abdominal adhesions w<‘re the 
result of tlu* .sauu* inliticiu'cs acting in the ah lominal cavity so as 
to produce edema id’ tlu; stomach and duodenum, and conseipicnt 
adhesivf* formation. 

Nature of Pain in Hernia, liecatise of the tnechanical rela¬ 


tionship of hernia to the abdominal slriictiires, it has been thought 
wise to consider it in this .section. Pain is not a prominetit 
symptom of simple nnronipUrafed kernin, excejit in those cases 
wherein the hernia is of sudden development. IIer<- the ]>ain is 
due to: (1) Traction on the me.'icnfery. 'Ibis occurs in the 
early stages of the condition. Later the ]iain is due to: (2) In¬ 
flammation of flu* l>oW(*l, which is tlu* nsiilt of deficient cirr*ula- 
tion, ed(*ma, and the j)r(*senc(* of toxins. d'his inflammatory 
process eau.ses the (*ont(*nfs of the hernial .'^ac to swi*ll, and, if the 
neck is small, the hernia becomes strangulateil, tind the traction 
and pull ujurn tlu; involved me.s(*ntery an; iner(*ased. The inflam¬ 
matory process may als(» extend to the jiarietal jierifoneum, and 
to the pain of the traction there is also then added the pain of 
the peritoneal irritation. (3) Peritoneal irritation. The inflam- 
xuatipn may progress to such an extent that adhesions Anally form 
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between the peritoncMirn and the bowel, and then every mevement' 
may lx; capable of pnjdiicin#^ pain of a dull, dragging character. 
Thus pain of licriiia niav be due to invfdveinent of the mesentery^ 
the Ixiwel, or tin; perilKiieiini. 

'J lie niesenlery as a facloi’ in the pain ])nidnetion is generally 
of little nionient unless the onset of th<; lieniia is suddcMi, when 
there is pr<‘sent, in tin; majority of ease><, a seven-, dragging pain, 
most fr<'<jiiently about or above the nmbilieii-i, if the inu'nia is of 
the small infcNfine; while if it is of the hjw» r bowel, tin* pain or 
distress is generally below ibis level. The iiie''<-ntery probably 
also reet-ives a few fibers from tin* eerebro-'pinal system; and, 
when irrilalitin to them »M*enr'>, the reMdting pain is generally 
referred to their somatic di"!rihiition. When this is the ease, the 
area of ttmdeniess and of subjt-elive paiti i.s iieiierally <Mitlined by 
the area of distribution of one or more of liie spinal nerves. 

The ilioinguinal nerve passes out of the abdomen at the exter¬ 
nal abdominal ring, and is distributed to tlu' ilioinguinal region 
of the upper and inner part of the thigh to the scrotum in the 
male, and to tlu' labium in the feiiiah-; hernia, prodneing pressure 
on this nerv(*, cans«*s |>ain to be felt as coming frmn these parts. 

JioirrI /xfin projx-r dill’ers from that of hernia, in that the pain 
sensation is due to the carrying <d’ stimuli to the cord, where some 
of th(* cells (d' the spinal nerves, being stimulated, give rise to 
pain sensation, which the brain interj)r('ts as coming from the 
peripheral distribution of tlu'se fibers. 'I’he area of tenderness 
and subj<'clive pain bdt in the distribution areas of these fibers 
does not follow the* plan of <!istribntion (*f any spinal nerve or 
nerves, but is located in the area of ilistribution of fibers arising 
from ct'rtain cord segments, as marhod out by Head. The points 
of tenderness, which, in many cases, bear iH) definite relation to the 
lesion eiiusing the troubh', are but the maximal points of tender¬ 
ness of these cord segment>. If the lu'rnia is in the small intes¬ 
tine, the most common sit(‘ of the nderred })ain is in the region 
of the nmbilieus, while in involvement of the largi‘ bowel the pain 
is located as being Ixdow this ])oint; if peritoneal irritation is 
present, a local tenderness is felt at the place of the lesion. A 
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'^part at least of this bowel pain is due to distention of tho involved 
‘portion of the bowel by gas. When this factor is present, the 
pains are gonerally paroxysmal, ^xviirring at the time of the 
bowel distention, and are eased as soon as tlu' sras and the focal 
contents have j)assed on: but slmuld the .^welling at tin* iK'ck of 
the sac increase, the hernia llieii beennu's strangulat(*d, and to 
the other factors producing pain is then added a third, namely, 
peritoneal irritation. 

In prritoncnl irrilafion tin* j>ain at lirst is slight, and similar 
to that deserib(*d above; but after it onet* develops, it is so imieh 
more severe than tlie iMlu'r two that they are of inin(»r importance. 
The tissues ar<* now ex(|nisitely t»‘nder, atid are sensitive* to the 
slightest pr(*ssure. It is ;ii this stage that, in case* (d* femoral or 
inguinal hernias, tin* patient insiiin*!ively draws up and rotates 
inward the leg of the alfeel»*tl side. 

The (uncii/fil licninis are g<‘nerally not very ]»ait\ful, because 
the omentum, of itself, lias little ])ain sensibility; but, in some 
instances, as in ti case of ventral hernia, wh(*re tlu! patient had 
sufFered from cramps and sev<‘r(* abdominal distress, with vomit¬ 
ing, an operation sliowed a small omental ventrjd hernia aht)ut 
two and one-half inches ab(*ve the navel and a litthi to the left, of 
the median line. There was n<» I<K'{ili/,ed tenderness. 

Pain, as a symjttom of siinjile nncomplieated hernia*, is gener¬ 
ally of minor importance. Few of the ea.s(‘s rd’ hernia ani acute 
in their ons(*t, m<»st, f)f them being the gradual develojimetd, of 
years; and ev(-n when tlu; lu'rnia is acute, the pain .syirjptoms are 
not of special diagno.stic imj)orlaTice, only in .so far as they indi¬ 
cate the s])ccial n*gion of the bowel attacked, and the magnilmh; 
of the involvenu'iit. Iti chronic ca.ses then* may Ik* a sjuarting 
or burning, which I)(* (larino lhitd\s most lik(*ly indicates an 
omental protrusion. Tlu* most, common ])ain is of a dragging 
nature, and is worse in the evf*ning and better in the morning, 
because during thr* night tlu* intraalxloniinal pr<*ssnn* is r(*lieve<l.' 

* Sir William TtcnnHt (Lnncff, F(*)>. 2, 1907, p, 270) meritioriin a case in 
which the hernial s?u* hail .*» very small openinjr; arul he HiiggcHts that, it was 
due to the acenrnutation of fluid in the sac, an the day wont on, which caused 
the pain to be so much moro pronounced toward evening. 
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Anyfhinfv causing a rise of the intraabdomlnal pressiire, Sttdt ts 
coughing, sneezing,straining,or lifting, is likely to produce this pain.'; 

Strangnhifed hernia generally gives rise to the igreatest dia** 
trews, ^ery often present around tlnj uitihiliens, and when this 
aasoeiafj'd with wnniting the diagnosis of gall-stone colic or gas¬ 
tritis is very af»l to he made, and the hernial condition neglected, 
while the [>ati(‘nt gr)es rapidly on to his <lcath. 

In some eases of KTItA^<^^LATKI> iikhma the pain begins about 
th(‘ iimhilieiiSj jiiid thence, as the severity of the lesion increases, 
radiates to the regi*>n of the ‘'trangnlation. 

I’miulicvi. in kma is generally a-sociated with considerable 
local and n‘f<*rr<*d pain, most of vvdiieh is proh.ihlv <lne to traction 
on the stomach from the involved omentum, a<lh<'sions existing be- 
tvv'een either the stomach or the adjac<>nt omentum and the an¬ 
terior abdominal wall. 

Tn iNdUiA \i. Ill*KM \ forcible extension of the thigh is painful. 
In some cases of inguinal hernia, also, the pain may be felt in 
the epigastrium, and radiates to the back, as in a cas(> re])orted by 
Witherspoon (I2r», p. 21b), in which the jiatient com])lainod of 
])ain in tin* epigastrium radiating to the back, and of tender areas 
on either si<le of tin* vertebral column opposite tin* eighth and 
ninth thoracic vertebrsc. Abrupt prt'ssun* (»ver the epigastrium, 
C(‘ntrally, and to either side, (►ver the ns'ti muscles, e.xcited severe 
paroxysms of pain. (IradunJ pressure irns wdl home. Operation 
relieved th<* condition. 

The follow’ing is a case of pain due to inguinal hernia. 

The patient complained of j)ain, or ratlu'r of a dragging sen¬ 
sation, running from the region of the pubic sjiim* downward and 
inward to the scrotum. This pain was made worse by w’alking, 
by lifting, or even by sitting, and was eased on lying down. 
Tie would be all right in the morning, but as the day wore on ho 
W’ould become so ill that he would have to give up his work, which 
was that of a driver on a grocer’s w’agon. On releasing the 
hernia, the pain entirely disappeared. The sac did not seem to 
be adherent to the surrounding fascia. 

Stockton, in speaking of inguinal hernia^ describes a condition 
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In whic^ the complaint is pain generally referred to the lower 
quadrant of the abdomen ; it is of a colicky character, and is some¬ 
times burning. There may also be present continuous sutforing. 
These symptoms are relieved when tlu‘ patient li(*s down, and are 
increased on active movemt*uls. also in lifting. TIuw ap|u>ar and 
disappear at. irregular intervals. b'Namination disidoses a patu¬ 
lous internal inguinal canal, not large (>i:ongh to permit a well¬ 
-marked hernial jtrotrnsion. but sntlieieiit to cause a bulging outward 
of the peritoneum, which is made worse by eoughiug or straining. 

EpKt.xs'i'Kic IIkk.ma.- Kpigastrie lau-uias someliun*s simulate 
gall-blailder <ir duel disease., or i-veii a gastric disorder. They 
are to be difbu’entiali.d from the small subeutaiieous tumors found 
in the (‘])igastrium, and an* du(‘ to tlie protrusion of sinull, fatty 
masses through optutings in tla* anti.rior abdominal wall. 

Hernias of tin. anterior abdominal wall sonielimes produce 
symptoms of pain wbicli disappear on lying ilowu. blxamimilioii 
may elicit no apparent abnormality, and tla* plixsieian is at a io.ss 
to account for the p(‘rsis|eut ery|itogenie pain wbieli recurs .so ri-gu- 
larly on motion, or on the perforniam'e (d* la^!,s involving an in¬ 
crease of the iutraab lominal pre-.'.'ure. In many eases, wliil<‘ a 
siijM'idieial e.xainination shows nothing, a nnu’e thonmgh one may 
reveal sona- slight thickening, or sona* little hM'ali/.ed swelling of 
the abiloniinal wall. When this is found, hernia .should be 
thought of. When small, there are no ahsedute diagnostic criteria 
of a hernia of this character; but if it is large and reilindble, 
the gurgling aeetimj»auieel by the*disappearauee of the tumor on 
reduction indicates the condition. .Mcl'^ven (Jtllt), in speaking 
of small umbilical hernia.-, with a very narrow and distensible 
sac, states that the pain (violent ab'loiuinal pain) fntcjuently 
comes on at an early stage, Ix.fore any proutinent extjTiial tumor 
has appeared, ami he attributes the pain in such ea.ses, in part, to 
the cupping of a portion of the how*-! in the narrow mouth, and 
in part to the di.stention of the narrow month, camsing jiresauro 
on, and irritation of, the jieripht ral nerves. 

The pain of kkmoual ukk.via in the male may sometimes Ite 
referred to the penis. 



DIFFEREXTIAL DIAGXOSIi?—ABDOMINAL LESIONS WHOSE PRINCIPAL SYMPTOM IS PAIN 


i. 

0 o « 

“Sit 

£^1^.2 

II git 

y-- s-s 

'III 

^gS 

■* I, -a . 

® t-3 J 

W 

^ A % & 

C CO 

w ^ ^ Im 

•M fi fl o, 

c 5 

o 

“lit 

C'2 Ja 

o -a “ 

•i o«£; 

-e . k, 

ti i “ 

'/ c " . 
s - a -7 
£ - . Si > 

15 r's ^ 

NiN 

1 I ^ tj L L ^ 
r - c Sr 3 • 

«*' S 5 5 O k 3 , 
^ 12 r 3 C ' 

c,^ S c-S t 

jr f*. rt . 

= o c. i "t; . % i 

S £:•= O i 


Sb a-ffS a,j?S'St 

. 0.g . S b S a * 2 » 

r S 

^^CsSC'C^OSm ^ 

■^HS G ixw c.M C > 

7, 

<.JL ^ ‘ L ^ C 

P i*— t2 3 5 
*5 !& O ** 2 

& Ui^ c 
**.S? 3 fc-j3 M ® 

0, o/t: & 3 
Ct S7 fc. u C 

£ Ss eS «:s 

3 ^ G C ,, C.^ 
js.su: c.:£ CaO 

y. 

• - • I / U i 1 - “ 

— ^ 0 . 3 ? •«</*:: 

t: ' '' 2^ A 

rt'ir c -tu: 5 c u o 

S.^ 3 s="^ t: c a 

C *^ 3. ""f 3 '{333 

• o - et c a g ^ 

3 -t: c c o C^pG c 

- c ^ w tA Hi V S > 

2 5 § 2 u S JS r 

3c'S«Gt«^tiC'S* 

7. 

• fc.i.« •CtiC/'Ji- 
— OsSf*. Cpii / 

.... G7^'^'--S^ctCc . 
-V - - -3 Si - - a 

"5 - S 2 i — c s'i'S-3 ' 

E --rr « s a k B c i £ 

%'r a ~ a. C.S 

c’*i 3 *“»h .3 ., — t 

Si^ bl.5^ fctV 3 3-3^u:* J rt 

c . i . ! ° = = I £r " 


I * I I 

B a 

E.S > ^ 

l-ae- 

£ 5 a 

- 'i2. S' 

's'a £ 

a w &fi 
, B 
jraa- 

£ F ? f; 

h c » ^ 
o yj: fc- y 
^ ^ c - 

|1:= “•= 
E « BT! t 
C c « 7 

SilU 

*3 a 5 .«. t. 

r-5 

“ k a — 

t /• 5 

or O. • p 3 
^ — 3 3 -a 
(3 3 ti n 

C M ^ 


k-ga “-St b5(S 

"Ski .Sa‘~i bM 

■ca TJ^r^a -Sc 

_f2“? 3^ "3^!^ 


3 £ " 

1 = « s 

B k. k 

■sOs 

'a Ly o-a 
3 S 3 “ -5 
•a k a « 5 

S w' 3 C ^ 

2 3— 

3 c rt ^ 


“p 5 

.3 3 V g 

£ ? 15 


376 


the temperature in*- 
r*ur?. 





CHAPTER XX 


PAIN IN ABDOMINAL VISCERAL DISEASE 

History. —The questiun of the sensibility of the abdominal 
viscera is one which has b(*en much diseusst'd, and, at the present 
time, it cannot b(* stated with certainty that the ]>roblem has been 
definitely solved. As Ion*? af'o as Haller had noted that ho 

failed to obtain evidence that the internal viscera were sensitive 
to painful stimuli, but it has Ix'corne increasingly evident that the 
nervous nieehanisnis of the visceral activities are exceedingly inani< 
fold, and that no adequate explanation of their functions is possi¬ 
ble without a searching investigation of tlndr rich nervous supply. 
The work of l.,ennander and Mackenzie seemed to ])oint to the 
fact of tbero being no pain fibers in these nerves, but that of lioss, 
of Kast, and Meltzer has shown that the observations of j)revioU8 
experiments were faulty and that the ordinary tests which they 
used for the elicitation of pain jdienomena in th<‘ viscera, which 
were the same as those used to elicit j)ain response in the skin, 
were not suitable, since the viscera, because* of their structure and 
position, are non responsive to these stimuli, but may respond to 
other forms of stimuli than do the ^in and mu(‘ous membrane. 

The ordinary facts of digestiem i)rove the response to chemi¬ 
cal stimuli, and also to those of heat and cold, an<l it is becoming 
apparent that some modification of the earlier views must take 
place. 

The sensibility of the abdominal organs has been, for many 
years, a question of debate between two opposing schools, the one 
maintaining that the abdominal viscera of themselves were not 
capable of producing pain phenomena, the other holding that they 
were. Evidently both were right to some extent, for it has been 
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found that organs which under normal conditions do not produi|!i!^}' 
pain will, when inflamed, give rise to pain phenomena (RosthorJi).'® 
However, in many cases it must be admitted that the Bensibilitjf • 
to pain shown by the abdominal orgai:s is very unusual, for in. 
many cases ()j)crativ(! interference may Ihj undertaken without 
excessive pain production, ovariotomies having been performed 
by Kic'del (StJo) and dohnnen without any esj)ecial pain. The 
uterus is painful only when inflamed ( Ilernard, 8t)7). All varie¬ 
ties of abdominal operations were jK'rformed by Lennandcr with¬ 
out pain production, except when traction was made on the inesen- 
f(*ry. 

For a belter und(*rstanding of pain production in visceral 
disease, it may be well to review tbe imurcation of the abdominal 
viscera, '.riie inmu'vation of tbe vi.sc<‘ra is from both the eerebro- 


8j)inal and the symj)atb(‘tic, system. "J'lie cc'rebrosjiinal or medul- 
lated tib(*rs are carried in the vagus and in tbe splanebnics, and 
are distributed to tbe various abdominal plexust's. Where they 
■finally terminate is an iiiub'terniined (piestion, but it seems likely 
that they end in the mesemtery. I'he syrn])athetic has its own 
special nerve systi'in—its filx'rs ])ass on farther than those of the 
ccrebrospiral systcMii, and ar(‘ ultimately di-^^tribilled to the ab¬ 
dominal organs, whose* functional activities they coordinate and 
regulate. Tlaw consist of vasoconstrictor, vasodilator, motor, and 
inhibitory tilurs, etc. (Tigersledt). Tlu*y originate in the lateral 
horn on the same side of the cord in which they are found, pass 
through the posterior ganglion into a nerve trunk, and finally end 
in a ganglion, from wdiicli fibers are carried to the ultimate distri¬ 
bution area. These ultimate ganglion cells have no connection 
with each ofh(*r. All tin* sympathetic fibers do not arise in the 
cord, many of them arising in the jiosterior ganglia, or from the 


abdominal ganglia themselves, klackenzie, Peterson (72), and 
others hold that the sympathetic system is oldest in origin, and 
that the cerebrospinal system is merely an outgrowth of the sym¬ 
pathetic, and has been built up for its protection. This may be, 
as remarked by Mackenzie, the reason for its proneness to convey 
pain, one of the functionally protective sensations. In this way 
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Fig 81 —S( heme of Innervation of Abdominal Viscera. 

The above diagrammatic drawing showb the reason for the tendency of 
diseases of the gall bladder, pancreas, duodi'iium, the pylorus and the 
greater curvature of stomach, to cause pain on the right side of the 
body, while lesions of the lesser curvature, fundus, spleen and pan¬ 
creas have a tendency to produce pain on the left side of the body. 
Drawing modified from Spalteholz. 
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it guards, against injury, the internal organs supplied by the sym¬ 
pathetic, which ordinarily has no direct pain-conducting sensi¬ 
bility, as such is generally understood. The sympathetic contains 
both afferent and efferent fibers, but it is only the afferent which 
may, under unusual circumstances, be concerned in the conduction 
of pain stimuli. Ordinarily, these nerves are incapable of con¬ 
veying imj)uls(‘s which are interpreted as painful; but under cer¬ 
tain modifications, such as are produced by injury, a change of 
irritability may take place, so that stimuli which ordinarily do not 
produce pain now give rise to the most excruciating agony. Such 
modifications have been observed, especially by Buch and Macken- 
zw.. Buch, on correlating the researches of Wutzer, Florens, 
Brocket, Valentin and Longet with his own clinical findings, con¬ 
cluded that a normal sympathetic nerve is incapable of carrying 
pain-pro<lucing stimuli; but that, when inflammation ensues, 
some change in its excitability occurs, so that, instead of the dull 
perception, which it previously had, it acquires an exquisite sensi¬ 
tiveness, so that pinching, pressing or dragging on it is very pain¬ 
ful. This increase of sensitiveness can also be produced by con¬ 
tinued electrical stimulation, or by stretching of or pressing upon 
the nerve (Lemmering). Ritter, after experimenting on dogs, 
concludes that the fibers conveying the impulses interpreted as 
painful run in the nerves distributed to the blood vessels, for he 
found that ligation of the vessels was much more painful than 
irritation of the parietal peritoneum or traction on the mesentery. 
This is in accord with the statement made in a previous chapter, 
to the effect that in the internal organs it is probable that the 
sensory fibers accompany the vasomotor nerves. Should such be 
the case, it is likely that the pain-conveying fibers are collected 
into the same ganglia, or in the ganglia associated with those of 
the vasomotor nerves. It has been found that the vasomotor cen¬ 
ter for the stomach and upper intestine is in the plexus cceliacus 
(Buch, 171; Pincus, 465; Budge, 466; Techlenbiirg, 467; 
Lowen, 468, and Boer) while Laignel Levastine located the vaso¬ 
motor center for the liver in the right semilunar ganglion, and the 
vasomotor center for the spleen in the left semilunar ganglion^- 



HISTORY 


381 


and the vasomotor center for the small intestine and the upper 
part of the large intestine in the superior mesenteric ganglion. 
From the association of the vasomotor and sensory fibers, it 
would seem that these ganglia also are the sensory centers for the 
dependent organs. Lennaiuler, however, states that it is traction 
of the mesentery which, in I urn, j)ro(lnces jnill and traction on the 
sensory (cenibrospinal) filaments in its substance that produces the 
visceral pain. The apparent diser(;paneies between the statements 
of Ritter and Lennandcr may be due to the fact that Ritter’s ob¬ 
servations were made during experiments on animals, while Len- 
nander’s were made during abdominal operations. On one fact 
all observers are practically in accord, and that is that the 
parietal peritoneum is v(‘ry sensitive; and there is also concord 
in the belief that the viscera themselves are but slightly sensi¬ 
tive to pain. These latter views are in accord with observations 
of physicians from time immemorial. Pcrha])S the oldest exam¬ 
ple is in Xenoplion’s “Anabasis,” wherein mention is made of 
Nakarchos, the Arcadian, being woimchal in the abdomen in battle, 
and coming in flight, holding bis entrails in his bands. Then, as 
we pass down the ages, here and there exami)l(!S are given of the 
insensitiveness of the internal viscera. Haller, about one hundred 
and fifty years ago (1753), noticed that the liver, spleen, kidneys, 
heart and lungs ])ossessed little sensibility; that the parietal peri¬ 
toneum was slightly sensitive, while the visceral ])eritoneum was 
entirely without sensation. Tic also states that the subcutaneous 
coat is very sensitive, while the mcisentery has no sensation. In 
this connection, I shall quote in rxtenso from Meyers, who has so 
well described the progress of our knowledge in this directiem. JTe 
says that “liichat noticed, at the end of the eighteenth century, 
that electrical, chemical and m(;chanical stimulation of the organs 
supplied by the sympatludic system do not produce pain.” This 
agrees with the clinical findings of Prony (343), who states 
(1821) that Bichat had seen dogs devouring their own intestines 
and tearing their own peritoneum, which had prolapsed through 
abdominal wounds. Many observations have been made on man, 
seeming to show absolute insensitiveness of the abdominal viscera 
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(Mitchell, 263, in the year 1872; Bier, 331; Mackenzie,* 332^ 
Lennander, 380; Ilofmeister, 869; Cushing; Block, 870; Mitch-i 
ell, 840; Partsch, 871).' 

The absolute reliability of these deductions has been quea* 
tioru;d by Kast and Alellzer, and more recently by Neuman. Kast 
and Alcllzcr claim that tin? insensitiveness to ])ain present in the 
abdominal viscera under local <!Ocain anestliesia is due to the gen¬ 
eral foxic action <)f tlu* cocain, which so reduc(‘s the sensitiveness 
of the inl(!rnal viscera that they no longer respond to stimuli, to 
whifdi, without the cocain, they would resf)ond and which, being 
carried to the eerelirum, would be inter])rete<l as pain. These 
deductions arc apparently conlrovc*rted by Mitchell (l.'SS, pp. 
200-201), wla>, under hypodermic. subeutaiu*ous injection of 
normal salt solution, was abh‘, after the ])eritoneum had been 
opened and tlu* intestiiui delivere<l, to seizes it with a clamp, rub 
it with gauz(‘, and [u*iek it with a needl<‘, all without tin* produc¬ 
tion of pain. 

The pain sensations from the abdominal organs are probably 


‘ rt iH (’Iniinoil by Tjrnn.in(lpr tliat none of the at)doinina1 viscera is sen¬ 
sitive to pain, Oiat when jtaiii oe.eiira it is due to the following causes 
(given by Kast and Meltzer, 1.'14, pp. 1017-tOU)). (1) pressure, sliding or 

pulling of the parietal peritoneum; (2) pulling of the inesi’ntery, and thus 
irritating the. posterior wall of the abdominal cavity, which is provided with 
pain rib(>rs <lerived from the spinal nerves; (.‘1) lymphangitis and lymphaden¬ 
itis occurring and reaching the nerves «if the posterior wall; (4) irritating 
toxic products or eliemieals, like HCI in gastric ulcer, reaching the lymphatics 
of the posterior wall. 

Maunsell Moullin says that the elTect of traction on the mesentery is 
the same, whether there is a “free mesentery or whether the peritoneum 
is reflected from llie sides of the viscera, leaving a portion of the cirenmfei’- 
enco of the bowel .attached to the parietes by cellular tissue” (Moullin). In 
this case, besides the stimulation of the nerves in the peritoneum, there would 
be traction upon the nerves in tho connecting tissue. These nerves are de¬ 
rived directly from the cerebrospinal system, and any traction upon them 
would be referred as pain to the distribution area of their somatic branches. 
It is a well-known fact that the surfaces of the internal viscera are not 
painful to pressUtc, pinching or squeer.ing, nor to heat and cold. Their 
only function is reference of impulses having to do with the well-being of 
tho organism; and in cases of inflammation, as suggested by Lennander (23), 
it is possible that toxins may be carried by the lymphatics to the nerve fila¬ 
ments, thus rendering them more sensitive, so that they respond to stimuli 
with a reaction which is called pain. Inflamed organs are slightly more sensi¬ 
tive than organs not inflamed. 
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chiefly by the vagus and the greater splanchnics; both con¬ 
tain medullated fibers, found, according to Edgworth, in the vagus 
at the level of the diaphragm. This view is opposed to that held 
by Lennander and Meyers (122), that the sensory fi])ers of the 
vagus do not extend below its recurrent larMigeal branch. Etlg- 
worth also makes the obser\ation that on the warming of the 
vagus its conductivity se(*ins to increas(‘. 

As to the manner of jiroduction and (‘ondiiction o’ the visceral 
pain impulse little is known, tliouab it is held that the ])ain is: 
(1) “due to induction of a current in adjacent libers in a inanner 
comparable to th<‘ electrical induction in two adjai'cnt but uncon¬ 
nected ner\ es” (probable not correct) ; or (2) that the “n(*r\e <(‘li¬ 
ter, spinal or cendiral, wdiicli r(‘C(*i\(‘s tin' iitTeri'iit iinpiilses is so 
unduly evcited that in its di'^tiirbed condition it attributes the 
afferent inipiil'-es to the w'rong allerent ner\('’; (»r it inav he possi¬ 
ble (3) that “traii'sferc'nce iiiav take place in the s(«nsoriuni.” 
Although the ni(‘thod of the production and conduction of th(‘ 
impulse is in doubt, yet no donlit (*\ists as to the actuality of its 
’ presence. A peculia'’i*y of its ])(>rc( ption is that it is not felt in 
the organ in which it is produced, but is reterred or retlecled to 
the body wall, where it becomes (‘ithcr the so-called somatic |)ain, 
or is jierceiNcd as a form of hyperalgesia.^ 

Location of Pain.-—I'lnii the pain of visceral disease is not 
necessarily located directly in the involv(*d viscera may he se(‘n 
from the following: 

(1) On movement of the involved organ (here is no change 
in the character or location of the [)ain: 

(a) Movement of the heart iirodiices no change in the char¬ 
acter of the anginal pain. If the pain were in the heart itself, 
each contraction of the heart would produce a change in the char¬ 
acter of the pain. 

(b) Peristaltic contraction of the stomach produces no change 
in the type of the pain of gastric ulc(‘r; also, changes in the posi- 

* This view has recently been v<;ry strenuoiml}' oppoHod by Hertz, who 
claims that pain sensation can reside in the internal viscera themselves 
(Hertz, 106b, p. 48). 



384 


PAIN IN ABDOMINAL VISCERAL DISEASE 


tion of the stomach due to respiration produce no change in. the 
location of the pain. If the pain were located in the stomach, 
movement or change in the position of the organ would of neces¬ 
sity produce a change in the character or location of the pain. 

(2) The j)ain is not located directly over the diseased area 
in the involved organ; indeed, it may not even be over the organ 
at all: 

(a) Cardiac anginal pain may be felt down the arm or even 
up in the neck. 

(b) Pain of gastric ulcer is not <lirectly over the site of the 
ulcer, as has been proved, time after time, by operations. 

(.'{) The ar(?a of hyperesthesia may be distributed over a 
much wider area than that under which the organ is located. 

Transference of Pain.—Hecause of the ap[)arent non-location 
of pain in Ihe diseased viscera pro<lucing it, many attempts were 
made to explain the relationship between the area of pain and 
disease in the viscera. The most successful of these was by Head, 
who, in a thesis read before the TTiiiversity of Cambridge, in June, 
1892, and before the Neurological Society of London, November 
10, 1892, first opened the way for the study of peripheral sensory 
manifestations of visceral lesions. He claimed that the manner of 
transference of pain sensation is this: that the stimulus affects 
the peripheral distribution of a nerve distributed to a viscus, and 
that this stimulus is carried to the cord and enters the sympathetic 
system through the sensory root posterior to the ganglion. In the 
cord the nerve cells of these fibers (from the sympathetic) come 
into intimate contact with the cells of the fibers from the periph¬ 
eral sensory system, and incite them to reaction, so that stimuli 
occur, and are transmitted to the brain, so that the brain centers 
perceive them as coming from the peripheral distribution of these 
same somatic or body nerves. 

By a reference to Figs. 31, 32, 33, it may readily be seen how 
the stimulus can be reflected from one set of neurons to another 
set; and it is thus that the excessive irritative stimulus arising 
in the splanchnic area is interpreted in some distant area as pain. 
Head has laid down a law particularly applicable to this state, 
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niunely, ‘^that where a painful stimulus is applied to a part of low 
sensibility, in close central connection with a part of much greater 
sensibility, the pain produced is felt in the part of higher sensi¬ 
bility, rather than in 
that of lower sensi¬ 
bility to which the 
stimulus is actually 
applied.” 

W i 1 a m o w a k i ’ s 
(109 b) experiments, 
while confirm- 
ing Head’s deduc¬ 
tions, show, in some 
cases, areas of re¬ 
duced sensibility cor¬ 
responding in outline 
to the areas of in¬ 
creased sensibilitv in 

M 

other cases. lie be¬ 
lieves that this hypo- 
algesia obeys the 
same laws and is 
subject to (he same 
influences as the cor¬ 
responding hyperal¬ 
gesia, and that both are of the same origin. 

In this relation it was noticed by Alackenzio that in but very 
few cases does the hyperesthesia associatcjd with visceral disease 
occupy the entire area of dislribution of a particular nerve, as 
the area of cutaneous hyperesthesia associated with cardiac dis¬ 
ease does not extend throughout the entire area of distribution of 
the fourth dorsal nerve, but is generally confined to the skin on 
the anterior surface of the chest. It does not pass around to the 
posterior surface; also, it is sliarply delimited at the clavicle, and 
does not spread upward into the area of distribution of the fourth 
ceirical, which lies above the clavicle. It may extend down the 



Fig. 82.— Fiouiik Showing the Anteuior Dbi- 

TUIBUTION OF THE NiNTH, I'eNTH, JOlEVENTH 

AND TwbM'Th Dorsal Nerves. 

The siiadec] parts indicate the areas in which 
pain is most frequently observed in abdominal 
visceral disease. 
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inner side of the arm and forearm into the areas of distribution 
of the second and third dorsal. Mackenzie (110b) claims that " 
these fields of hyf)er(*'.lhesia are not aecnrately defined, that they 
may overlap each other, and that lhe> are not particularly limited 
to any (hfimlelv <l( lined, special ana. I'ln se areas of hyper- 
alf;<vsia of iMacken/ie are most lik« ]y nolhini;; hut the /one areas of’ 
hyperaliicsia, as de^cnlicd In llea<l, whose* work at that time was 
iinfaniili.ir t«) M.ickeii/ie. 

hi some cases the visceral h*sion may ])rotlnce an irritable 
focus in the cord, so ilial slimnli comiin^ to tliis jilace would be 
perceivid as jiain, vvhih* normallv the\ v'onld not he so per- 
ceiv'ed, or, in some cases, would not lx* fell at all. For instance, 
the li\{‘r and the stomach recedve their nerv(* sujiply from the 
same se^nu'iit of the cord. Liver disease mav jiroduce such an 
irritation of this se<>na*nt, th.it, on tlie entrance* e»f feieiel into the 
steiniae’h, the* ne*rve* impulse's from the* stomach to the* cevrel, which 
ordinarily are* neit |».mifnl, w’oiild then he* i)e*rce*i\e*el as painful. 
Kue*h (*\.imple*s we* .ill h.ive* .se*e*n, .inel, in manv case*s, the,> lead to 
a w’reini; eli.i4»nosis (.M.u*ke*n/ie*). 

lVrsiste*iie*e* eif iri’ilahilitv of associateel se^nie*nta1 areas of the 
cord may t*xj)l.iin the* ])re*se*ne*e of In pe*ral<>esia, elne to excitation 
of tlie*se* assoe*iale*el are*as. Thus, in a case* eif gall-stone e*e)lic (Mac¬ 
kenzie), in w’hiedi lhe*re was jaiinelice, lhe*re was aKe) extreme hy¬ 
peralgesia of the skin eif tlie* ujiper part e>f the* abdomen, especially 
markcel in the* e]»igastriinn. This ju*rsisteel fen* some elays after 
the stone hael hee*n passed anel liael be e*n found in the stool. ‘Dur¬ 
ing the time the h^ jier.ilge'sia pe‘rsist(*el foeiel taken into the stom¬ 
ach jiroeluced severe pain in the ejvigastriiim. With the disap¬ 
pearance of the hyperalgesia of the skin the pain on taking food 
ceased.^ 

Mackenzie, in continuing, says that ‘‘here there seems little 
doubt that the stimulation, set u]i by the ingestion of food, which 
passes to the spinal cord normally iinperceivcd, reached that por¬ 
tion of the cord which had been almormany excited by the gall- 

1 This nssoriation of pain with the ingestion of food may also be due 
in many eases to the associated peristalsis set up in related organs by the 
entrance of the food into the stomach. 
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colic, and had h^ersensitizcd rhe centers of the cutaneous 
vpBrves for pain which supply the epigastric, region.” 


Y Shock, also, sometimes affects certain cord areas, as in per¬ 
sons who experience pain in a certain area (hyperalgesic) when 
startled. Mackenzie’s explanation is tlial wIkmi startled a stimulus 
passes down certain tracts in the spinal cord, affecting normally 
the centers of tlu' inuscnlar nerve supply, as evidenced by the 
sudden contraction of nearly all the muscles in the body. The 
stimulus is not of snffici(*nt strength to a (feet the sensory nerve 
centers in a healthy cord, unless then' an' abnormally irritable 
foci in the cord. llow(!V(‘r, if such should lx* present,, lln^ stimnliis 
in passing through them affV'cls the ('xcdtablc sensory uerv(‘ centers, 
and pain arises and is referrc'd to th(> ju*ripheral distribution of 
the nerves stimulated. It may also happen that pain is |U'oduced 
by a stronger and more powerful contraction of tin; excitable and 
hyperalgesic musclc's. 

Some mention should be madt! of llu; \dews of Hertz, who has 
carefully discussed this whole questiem in his 11)11 (loulstonian 
lectures (“Sensibility of the Alimentary (^anal”). lit* points out 
that Lcnnander and Mackenzie did not lakt; into ctmsideration 
the fact that a nerve ending may la* .sensitive to one form of stim¬ 
ulation and may be in.sensitive to anotIi(*r. Tht; out; is an ade¬ 
quate, the other an inadetpiale stimulus. The (*ye does not react 
to sound stimuli, nor tlu* taste buds to those of light, 'riiiis, the 
abdominal viscera, not ixung exposcal to touch, are probably not 
stimulated by touch stimuli, but that they nsact to ade(piate stim- 
uli there is no question. All that tlu; old(*r ohserveu’s showed 
was that pinching, pricking, cutting W(!re not natural, adecpiate 
stimuli. The fact of the matter is that the alxlominal vi.scera are 
exquisitely sensitive to deep-])ressure stimuli, such as those pro¬ 
duced by tension. Thus, slight distention of the intestinal mus¬ 
cular coat leads to discomfort, and marked stretching to severe 
pain. 

The normal stimuli reactions in tlie intestine are those of 
contraction and relaxation; these two are going on continuously. 
There is, as Meltzer has pointed out, a law of contrary innerva- 
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tion, which permits of this wave of contraction and relaxaticm, 
and any interference witli this law, such as occurs in colic, in 
obstructions, etc., gives rise to j)ar()xysnial and severe pain. 

The y)ains of gastric ulcer ami duodenal ulcer are to be thus 
interpreled. In (tolic an ahnornially strong ])cristaltic wave 
occurs in one ])arl of the alimentary canal, the part immediately 
below which should normally relax, following the law of con¬ 
trary innervation, is iinahlo to do so, owing to organic disease, or 
to spasm; IIk; internu*diary segment is thus sul)j(‘cted to steadily 
increasing pressure, which soon produces pain, the distention be¬ 
ing the ade<piate stimulus. 

Hertz believes that the only cause of true visceral pain is ten¬ 
sion. 'riiiis, a study of tin; vise(*ral pains res(»lves itself into an 
analysis of tlu; two forms, the tension pains and the refl<'x pains, 
w'hich, as has been ])ointe(l out, are exceedingly rich and varied, 
and of great diagnostic value topographically. 

Even with the a(h*((uate stimulus, however, the intestines are 
niiicli less sensitive than is the skin to its adecpiate pain stimuli. 
The inaccuracy of localization of the tension pains is no argu¬ 
ment against them, since! the brain is the perceiving organ and 
it registei’s tin* gi'iieral topography of an organ, not its variations 
in location, as, for instance, in the movements of the stomach. 
Thus, there is no valid reason why tin; pain of a gastric ulcer 
should vary with every movenuait of that viscus. With the vis¬ 
cera, however, which move the least, the localization of pain re¬ 
mains the most stable, otiu'r things being e«iual. 

Should the resistance of the patient be lowered from anv 
cause, sucli as occurs in the anemic and weakened state which, 
follows upon a severe fever or illness of any kind, it has been 
found that reflected and referred pains are much more likely to 
<K*eur. 

After the elicitation of referred or reflected pain, it is neces¬ 
sary to localize the viscus producing it. The technic is the fol¬ 
lowing: (1) delimit the area of hyperalgesia as nearly as pos¬ 
sible, and orient it with a cord segment; (2) find out what or¬ 
gans are supplied by tliis segment; (3) examine the organ or or- 



TRANSFERENCE OF PAIN 


380 


gana for disease; (4) see if, by manipulation of the organ, the 
pain can be reproduced. 

The transmission of stimuli to the eord also affects the mus- 
cular centers which lie adjacent to tlio sensory centers involved. 
These stimuli augment that which is normally jireseut in the 
muscle, and, instead of the normal tonicity, cause a slate <»f tonic 
contraction. This eontraetion may he limited to a portion of a 
muscle, may involve the entire muscle, «»r may affect several 
muscles whose centers lie adjacent to each ollun*. 'Phis muscular 
center hypersensibility also accounts for tlu* ('xaggerate<l relhixes 
(principally abdominal) which are so oftim ]»r«!S(*nt in visceral 
diseases. 

As irritation of the viscera causes ])ain to bo referred to 
certain areas, it has been found that slimnlation of lh«‘so areas 
also is referred back and causes rellex changes in the viscera. 
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DIAGNOSIS OK ABDOMINAL PAINS 

NATURE OF VARIOUS ABDOMINAL PAINS 

TIio lesions of the nlHloniiiinl viseera producing; pain are prin¬ 
cipally those which cause con tract ion, active spasm, or excessive 
passive dilatation of the inv()limtary muscle liber in the walls of 
tliese viscera. InHammati(tn «tf the visc(*ra also causes pain; but 
in many cases ulceration of a hollow viscus may exist for years 
without producing the slightest distress. This is well exempli¬ 
fied in ulcers of the stomach, gall bladder and apj)cndix (Moullin 
and others). 

In nearly all cases in whicli a severe and long contraction of 
a hollow organ is present, there is, alK)ve the area of contraction, 
an area of <iilatation, so that, at the junction of the contracting 
segment, with the dilating segment, a ])lace is presemt where trac¬ 
tion on the mesentery is severe and prolonged. It is likely that 
this traction and pulling cause the ('xcruciating pain of intestinal 
and other hollow viscera colics.^ That excessive j)assive dilatation 
of an abdominal organ may cause pain, is verified in many cases, 
such as when tympany of the stomach or colon, with severe pain, 
comes after operation. After relief of tlie dilatation by the pas¬ 
sage of the stomach or recital tube, the pain disa])pears. Many 
have ex])erienced the sense of discomfort and distention after the 
ingestion of a heart}' meal, and it is easy to understand how this 
disagreeable sensation, if the distention of the stomach were pro¬ 
longed beyond the limits of its normal capacity, might be in- 

1 Hert?! claims that colic is due to an irritation directly on the sensory 
terminal fibera in the muscle layer of the visceral walls. ' 
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I creased to one of actual pain. There are many cases, also, in 
which, during dilatation of the stomach for the purpose of record¬ 
ing its capacity, the jmlu'nt complains of n sharp pain in the 
. epigastrium. These arc* Imt isolati'il examples of conditions which 
are very common. 

In the spai<ino(Iic (oiitradiotLs and the tJHalations of hollow 
viscera the pain is t>euev.ill\ reli'iriMl to tin body \\all, and hence 
is called somatic. The jtoini of Kieruice, in many cases, is some 
distance away from the loe.ilion of the h'Mon. Tlm^, the pain 
felt in stomach distmtion i> in the epina^trinm, immediately be¬ 
neath the zijihoid cartilane, at a jioinl th.it is bonicwhut remote 
from the region of the stomach as pioju-teil on the abdominal 
wall. The logical \\ay to cxpl.iin the ajip.irent non .iss»)ciatioii of 
the area in which the pain is felt with the oi>>.in in which it is 
produced is that these remote regions an* in relation with one 
another by means of ner\e eonneetions. An (“Xpl.ination of this 
seeming inconsisti ne_> ina\ he formed from a stinl_> ot eonl /ones, 
as elucidated In Head. It is known th.it the stom.ich is siip|>li(‘d 
by the sexentli, (ighlli and ninth dors.il \iseer.il /ones, and tliat it 
is espcciall^\ lelated to the se\ent!i /om*. It is also know’ii that 
the maximum point of tendein(‘ss and smisihility of tin* si'senth 
zone is in the epigastrium, immediatelv heneath the /i|>hoid. 
Therefore, in an\ lesion of the stomach wliieli may h(* p.iinfnl, 
the pain, as a rule, is ri'lleefed to this point, or to .in .inalogons 
area on the back opjiosite the ninth or tenth dors.il spine. 'I'liese 
pains are spoken of as relhetid pains, ami "lioiild inoic properly, 
perhaps, Ik* eon^nh red nndi r the el.ls^ of pains wliieli are felt at a 
distance from the Iciicms e.iU'ing llam, siuh .is n f( rred, relleeted, 
transferred ami <i>'Soeiat(d or sMiiji.itln lie paiiis. 

Beferrtd pant is freijnent in lesions of the m rves or of tin* 
centers of thes< n(*rves, which sii])j)l^ the intignment of the an 
terior abdominal w'all. 

Under referred jiains arc to Ik* placed those due to tabes 
dorsalis, tuberculosis of the lertebne, fracture of the verte- 
bne, osteoarthritis of the spine, iiisuffieii iiey of tla* vertebne, 
spinal meningeal inflammation or tnmor, neuritis of the lumbar 
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or dorsal nerves, pressure by growths, inflammatoiy produots, or 
broken ribs upon the nerves, pinching of the nerves (especially 
of the last two intercostals) betwcra the adjacent ribs, diaphrag* 
malic f»leiirisy and rlieiiinalisrn of the diaphragm, and aneurysm of 
the abdoiriiiial aorta. Acute mediastino-juiricarditis, from direct 
extx;nsi(m, soiiKitiiiuis causes pain to ])0 felt in the higher epigastric 
and lower breast region. For a proper consideration of all these 
pains, the read**!* is ndVrred to the section under which referred 
pain is considered. 

lieflrclcd abdominal pains are llie most common variety, and 
probably numlx*!* fifty per cent, of all varieties of visceral pain. 
They are the result of a stimulus a[»])lied either to a sympathetic 
or to a c(;rehrospinal lU'rve. This stimulus is carried to the 
posterior horns of tlui cord, and actively stimulates other asso¬ 
ciated sensory fih(*rs. The stinnilus is then perceived as pain, 
and the semsalion is refern-d to the jjcripheral distribution of the 
stimulated sensory n<*urons, and thus it occurs that the peripheral 
distribution of tlui pain may be in an sdtogether ditforent region 
from that in which the stimulus originated. 

Transferred abdominal pain is that f*)rin of pain in which the 
impulse is transferre*!, either directly across the cord to the other 
side, or to a higher or a lower ](!vel in the cord, thus changing 
the loeati(Hi of its peripheral distribution to a higher or lower 
level on the body wall. This is on<‘ of the most annoying pains 
to interpret. It may be found in the o[»posite side of the abdomen 
in appendicitis, pus tubes, diseas<*d ovaries, renal calculus and 
})elvic peritonitis. Fain transferred to a higher or a lower level 
than that of the diseas*; is illustrated by the abdominal pain in 
pneumonia (q. v.), the clavicular ])ain in extrauterine pregnancy, 
and the pains over the fourth costal cartilage (left side) in disease 
of the common duet. 


The shoulder pain, which may be present in diseases of ab- 
domiiiiil orgsjiis, has b(*en considered by Peter to be due to phrenic 
nerve irritation, which carries the stimulus to the roots of the cer¬ 
vical nerves, from wluuiee the sensation is referred as pain to 
their area of distribution (J\Iackcnzie and Peter). 
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Sympathetic pains are sometimes produced when the irrita- 
' tion of a center in the spinal cord is so great that other adja¬ 
cent centers are stimulated ami send impulses to the brain, 
80 that pain is also inter]>re(ed as coming from their distri¬ 
bution areas. This may ha])pen in acute appendicitis when 
the cord segments al)ov<‘ and Ik'Idw the segment connected with 
the appendix are irritated and nd'er [»ain to tJudr area of dis¬ 
tribution. 


By rcferenc(‘ to tin* diagram of pain patlis, it may readily be 
seen how llu' vari(nis ]iatlis arc pn>pagatcd ami i*onvcyed. It 
SJIOULI) AI.WAYS UK Ii<)l{M<; IN MINO rilA'l’ IT IS I M M A'l'KIMAI. WHAT 
PART OP A NKUVK-CIKCl'IT IS APKI'.C Tia) ; TIIK CAIN WII.I. AI.WAYS 
BE IXTEUPKKTKI) AS t'OMINii |■|n)M 'I'llK I'KRl Cll KK Al- IMS I RI IllTTlON' 
OP THE NKRVK PIUKKS WIIM'li ARK INVOIAia). 

Kiujional /*<iIhs. — Kor (lie /.one sj-gimnis involved in disease 
of the different vixM'ra see Kignres '2 !, Mach /.one segnumt 

has one or more maximal jioinls of tenderness which are 
sensitive in any ])ainfnl diseasi* of ihi* viscera snpplie<| by this 
special segment. It should h(‘ noticed that the term 
diseases of tlu; visc(*ra is used; for, as is known, (‘very disease of 
the abdominal viscera is not painful; and while the; majority of 
the visceral diseases at some* jieriod of lh(‘ir development liecvmie 
painful, there is a well-defined ])erc(‘nlag(* which ni'ver do. The 
peculiarity rd’ these nonpainfnl diseases may Ixi accounted for 
from the fact that, in the evolution of the disease, th(^ parietal 
peritoneum or tin* jx'rilom'al attachnn nis, as the mesentery, nicso- 
apj)(‘xidix or mesocolon, have never been Involved. We have 
already s(‘en that I.ennander explaim'd all abdominal pain as a 
result of pulling, ju’cssure or traction ujion the |)i‘ritoneum. In 
this relation, I would like, by means of an interpfdali(»n, to call 
attention to the experiences of [diy.sicians of a jirevions genera¬ 
tion, who frequently grojied in the dark in a vain attempt to cor¬ 
relate the symptoms and the disease seen in their patients. A 
case in jioint is one in which ]»ain extemled from the midJinc 
posterior above the hip to the iiiidline in front, in which shingles 
were present. The patient, a woman, died on the third day of 
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the disease, and on autopsy an inflaipmation of the pentoneiim^^ 
and appendix was found. ^^During life it was quite impossible j 
to form a reliable opinion as to the nature of the lesion which , 
gtive rise to the f)ain. In view of our later knowledge, we would 
b(j able to diagnose the dilliculty with ease*’ (McCall Anderson, 
860 ). A full discussion of these views will be given in a subse¬ 
quent eba|)ter. 

Oiu' of tb<i first results of abtloininal juiin is the crippling of 
the respiration, d'liis is noticed especially in men, wlirt are accus¬ 
tomed to use the dia|)hragni in res))iration much more than 
women. Wln'n* painful inlraal)di>minal disease occurs, the dia¬ 
phragm partakes (d* tlu; refh'x of all other muscles, and becomes 
rigid and m<»tionless, so as to protect the diseased area. As a 
consequence, abdominal respiration is hindered or abolished. 

EXAMINATION FOR PAIN 

After this necessarily brief consideration of the pathology of 
various abdominal ])ains, it is in ord«T to consider more closely, 
and in a mort; detaibul' manner, the routine examination for ab¬ 
dominal j)ain and tenderness. After that, it may b(! permissible to 
revi(!w the various divisions of the abdonuMi, and the pains which 
lie within their borders. In the examination of the abdomen for 
pain, tlu; routine is as follows: 

Localization of Pain. —I'lio patient should be recumbent, 
the shoulders raise»l, knees Ilexeil, month open, and the breath¬ 
ing n'gular and easy. ’Fhe examiner’s hand should then be laid 
flat over the abdomen, at first with very slight pressure, to elicit 
general tenderness; then the lingers should be pressed in with 
more force, in order to elicit localized tenderness at special points. 
The ti])s of the different fingers should now be successively de¬ 
pressed, ill order to define more accurately the localization of the 
area of tenderness. After the location of an area of tenderness, 
it is well to determine its extent by concentric palpation. Con¬ 
centric palj)ation is made by starting from the periphery and 
gradually making pressure towards the point, of greatest tender^ 
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[ Hess. In tliiB way the area of hypersensitiveness and the point of 
y gveatcnt pain are determined. 

Localisation of the Organ Producing Pain.—After deter- 


1 

Uvar 

Oall bladder 
FaaonM 


2 

Enlarged liver 
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Intestinoa 



EntentH 
Lead colir 
Omentum 
CyaU 
Caroinoma 
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Floating kidney 
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Ovary 
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Typhoid fc ver 
Relern d pnin 
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Pneuniuiiia 
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Spleen 
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Fig. 83. — Anterior View op Abdominal 
Zones with (VmnEspovDiNf. Organs 
Midhnt' pant may he due 1o henna of the 
linca alba Pain over, entire abdominal 
i\all with tenderness on pressure mdifates 
rheumatism of the abdominal inusiks 
Pain over any jiart of the abdomen may j 
be found to be due to disease of the. 
vertebra (eanes, sarcoma, etc ) 


II 

llti rtiHlinidliniO 
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Disli iitiim 
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mining tho presence of pain, it ih in order to Iwate the organ pro¬ 
ducing it. For the purpose of loeali/ation, the abdomen is divided 
into three regions: (1) tho upper, (2) tlie middlf, and (3) the 
lower. The upper, which lies in the angle formed by tho costal 
margins and a line connecting the lowest jioints on the costal 
arches, practically coincides with the epigastric area. The middle 
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area lios bcitwron this zone and another line connecting the two 
iliac crests. JJelow this, and bounded at the base by the iliac 
and pnl)ic bones, is the lower zone. Ea<;h of the.se areas is divided 
l)y a line ext<‘Ti(liiig from the eusiforrn cartilage to the pubes into a 
right and a left region, and the middle zone is divided by an 



Fig. 84. -Po.sTEuioii View of Abdominal Zones. 


imaginary line passing down the extreme lateral aspect of the 
Ixidy into an anterior and a jiosterior zoiu'. 

In the annexed llgun* an attempt is made to outline the organs 
producing jiainful alVi'elictns of <‘aeh zone. In the upper zone, 
which is included between the diaphragm and the zonal line divid¬ 
ing the middle zone from the upper, two lateral zones are present 
at either side beneath the ribs. They arc called the hypochon¬ 
driac zoiu's. I\(‘f(‘rence to the figures Avill show the organs giving 
rise to pain in each zone. 

Lesions Causing Epigastric Pain. —In considering the re¬ 
gional localization of ahdoniinal ])ain it is well to pay at least 
partial attiuition to tlio great variety of le.sions to which pain in 
the epigastrium may be due; for, owing to the presence in the epi- 






EXAMINAtlON FOR PAIN 


397 


gastrium of the solar-plexus, with its somatic -peripheral distribu¬ 
tion, pain in this region may lx* symptomatic of a lesion of almost 
any of the abdominal organs. Tlu* organs most frequently causing 
epigastric pain arc: 

(1) The Stoinarh. —Tlie ])siin is very often assoeialod with 
vomiting, and g(‘nerally bears some relalioiiship to tlu* ingestion 
of food. It is fouml in acute gastritis, gastralgia, lumiorrluige, 
ulcer, perforation, injury, eareinoma, and obstrnetion from any 
cause. 

(2) The infesfinrs. — Tlu* pain is due to lu-morrliage, nipture 
from ulcer or injury, obstrnetion aeeoinpanied by increase of j)cri- 
stalsis, and the formation of a tumor. 

•(3) The Apfx'iidi.r.- In all forms of aeiite a|tpemlieitis pain 
is present at first, in tlu; epigastrium, but cpiiekly radiates to the 
right iliac fossa. 

(4) The lArer, dull Jilndder and Duels. In acute piiri- 
hepatitis breathing is painful, and localized tenderness is presimt ; 
biliary colic is oftt'ii followed by jaundice; in cboIe<*ystitis tlm (m- 
larged gall bladder can be felt, and chills and fever an; gi-nerally 
present; in rupture of the gall bladder or of tbe ducts syni|)toms 
of peritonitis rapidly sujiervem!; in carcinoma tlu-re an* g(*neral 
signs of the disease, such as emaciation, and a positivt; hemolytic 
teat. According to J{i(*<lel, ninety-seven p<‘r cent, of epigastric, 
pains are due t<i gall-stones. 

(5) The Pann-cufi .— In acute jiancreatitis tlusre generally is 
a history of jirevions gall-stone disea.si*, with no cboh‘cystitis, and 
no signs of a gastric lesion. 

(6) The Kidney. — In renal colic, ])yoneplirosis and hydro¬ 
nephrosis there are urinary fimlings, such as blood or pus in the 
urine, to indicate the diseaM.*. 

(7) The Spleen. —Splenitis, or traumatic ru])ture, may 
cause epigastric pain. 

(8) Ectojdc Pregnancy. —Rupture of an ectopic pregnancy 
sometimes causes epigastric pain. 

(9) Locomotor Ataxia. — Locomotor ataxia causes a pain 
which may be referred to the epigastrium. I'here are also present 
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other signs of the disease, such as Romberg incoordination attd 
Argyll-Robortson j)upil. 

(10) rncumonia. —In pneumonia there are signs of lung 
consolidation. 

(11) Peltir Ijcsion ^.—Kiiibolisin of either the superior or 
Ihe inferior inesenterie artery tiiay be present, and produce epi- 
gaslrie |>ain with all llu* syniplonis <»f bowel oWnietion, but of 
iniieh greater s(‘\erity; in lbes(‘ eases some «)ther grave disease, 
from wbieh the chit obstriic'ting the \(‘bbel is derived, is also 
pres(‘nt. 

(lii) A<lh(sn)n.s b(‘l\\een any of the organs underljiiig the 
seat of j)ain may also be tlu* eaus(‘ of f)ain. 

('hmador of the Epujustnr If tlie pain in the epigas- 

t 

triuni is smhh’n and se\er(‘, and (lo<‘s not follow a straining effort, 
examination should b(> made* for: 

(1) ApjM'mlieitis, whieh, if ])resenl, finally causes the pain 
to become loeali/(‘d in tin* a]>p(‘n(ii\ area. Typhoid fever, which 
in some eases, when it is of sudden onset, eornmeiiees as a severe 
abdominal pain, and has often lM>en mistaken for a])])endieitis. 

(2) ('holee\stitis, in which tlie pain finally becomes local¬ 
ized to the right h\pochondrinm. 

(;i) Acntt‘ hemorrhagic jiancreatitis, in wdiich the pain re- 
muiiih in th(> (‘jiigastrinm. 

(4) Perforating nicer, in which the pain remains wdiere it 
first apjieared for but a \crv short time, and soon, because of the 
development of peritonitis, bccomcb gi'ueralizcd; or, in .some cases, 
owing to extciibion of the exudate may at fir^t be most severely 
felt in the pel\is. 

(5) In obstructed intestines the pain, as a rule, has a ten¬ 
dency to ascend towanl the ensiform, until tympany becomes ex- 
cessi\e, wdum it is felt o\er the entire abdomen. 

(C) In perforated gall-bladder the pain remains in the 
region (ff the gall-bladder, or jiasses dow’ii to the appendiceal 
region, until generalized peritonitis develops, when the pain be¬ 
comes diffused o\cr the entire abdomen. 

Sudden abdominal pain, following a straining effort and not. 
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to the epigastrium, may be due to' (a) hernial strangu- 
; (b) ruptured extrauterine pregnancy; (c) ruptured,ap¬ 
pendix; (d) tearing of peritoneal adhesions; (e) rupture of 
a cystic tumor; (f) twisting of an ovarian tnnior or cyst on its 
pedicle. 

As they will not lu; extensively eonsiilered elsewhere, a little 
time will be devoted here to eysls in which the pain is of sudden 
onset, very severe, an<l ])aroxysnial, soinetinu's eontinuous. The 
cause of the pain is torsion of the pi'dieh* (ovarian cyst or tnnior). 
This causes an extravasation of blood into the tumor suhstanco 
and a consequent rise (d’ internal cystic, or tumor pressure with 
tension and traction on the <*a]isnh*. Smdi an increase is espe¬ 
cially a])t to occur wh<*n the return eireiilalion through the veins 
is obstructed. Should the cajisnle he lax, and the eapaeity <d’ the 
tumor great, tlu* pain fr<nn extravasation may not h(> great, (wen 
though symptoms of h(*morrhage may supervene. Should the tor¬ 
sion occur in the p(‘diele of a wandering sj)leen or of a pn»lapsed 
kidney, the pain may he dm- to a heginning necrosis of the tissue, 
although it would seinn more logical to detim* the iiwreased in- 
tracapsular tension as being the aelivt; and potent cans(‘. Pain, 
while of the greatest use in the diagnosis of twisted ])ediele, is not 
of paramount importance, llitdiardson says that “a history of 
tumor, a sudden enlargement and .teiahtrness in that tumor, pre¬ 
ceded or accompanied by pain, are suffi<;ient to mak<* the diagnosis 
of twisted pedicle.” 

If the abdominal pain is due t« irritation of the sympathetic 
fibers, it is present at first, as a rule, in the c(!ntral part of the ^ 
abdomen and later lK*comes hKrali/ed more definitely to the area 
associated with the diseased organ or organs. On the contrary, 
if the cerebrospinal nerves are involved, from the develoiimcnt 
of a peritonitis, the pain is localized directly over the affected vis¬ 
cera. Bed clothing cannot be tolerated, and the abdominal mus¬ 
cles are rigid. The rigidity of the abdominal muscles over the 
diseased area is the result of somatic muscular reflex contraction. 
Hyperesthesia of the skin over the affecterl viscera is also present. 
This sensitiveness is generally not so Bhari)ly delimited as is the 
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reflex tenderness from visceral disease. It is most severe at the 
sitcfc of the most severe inflammatory reaction, and diminishes 
concentrieally from lliis ])oint. 

Sudden abdominal ])ain is diffiist*, or is localized in the umbili¬ 
cal re^^ion (where the solar-jdexns, tlu; so-calh‘<l abdominal brain, 
the sensorinin of the abdominal vi.-cera, is h>cat(*d). This pain 
may be associated with shock anrl collapse, which, when present, 
arc fairly c('rlain indicators of a s(‘vere abdominal h'sion. In 
the condition of slan'k the associated symptoms »)f importance are 
a rajdd pulse*, obliteration of tin* liver dullness (look for riij)ture 
of a visens), and rigidity of the abdominal mnscnlatnre.' 

Shwnld the pain result from raj)ld and r*xtensive extravasations 
of septic material, it is sharp, sudden and t»verwhelniina:. It is 
often usher(‘d in by a fc'elin^:; as thou_i!;h something had pven 
way. At lir^t it is continuous, vi(dent, and almost unbearable; 
later it becomes paroxysmal and iutt'nuittent, or is dull and con¬ 
tinuous. ddu^ ])ain, which at first is localized sharply in the 
region of the extravasation, becomes generalized as tin; septic ma¬ 
terial s])r(*ads throughout the abd«uniual cavity. When the peri¬ 
tonitis becomes dilfuscHl aiul the b(»wel <listention is excessive, pain 
usually subsides, and when it does so, it is a sign of grave signifi¬ 
cance* ( Hichardsoiid. 

Pain Due to Functional Processes. —When abdominal pain 
occurs, inquiry should be made concerning the following points: 

(1) Idle relatioushij), if any, to the hir/esfion of food. If 


’ Ii(Miii:iiHl(*r oxplnins tho (liffusi* ahdoniiiiai pain present in the early 
Btaj^es of so many infectious processes in tlie aluloiuinal cavity as being due to: 

(1) An increased sensitiveness of a large portion of the parietal perito- 
nenin, owing to lyinjdiangitis or peritonitis. 

(2) A eonsiderable increase and irregularity of peristaltic action, which, 
ill addition to pain, often produces a feeJiiig of sickness and vomiting, and 
loads to one or more actions of the bowels at the commencement of these ill¬ 
nesses. 

(.S) On account of incr(*ased sensitiveness, the movements of the stomach 
and intestines against the parietal peritoneum, and the stretching of their re¬ 
spective mesenteries, are felt as severe pains. 

(4) In most cases, however, the general peritoneal irritation soon passes 
aw’ay; only the part more especially infected remains in a condition of inflam¬ 
mation, and the abdominal pain becomes localized at this spot. 
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is any such relationship examine (a) the stomach and in¬ 
testine for a gastric or duodenal ulcer, or for adhesions, or the 
intestine for a volvulus or obstruction, in which case the pain, at 
first, is periodic and paroxysmal, an«l, later, continuous and of 
an aching, dragging character. If the ])ain is smhh'U and intense, 
especially if it connnences in tin* umbilical n*gion and gradually 
becomes localized to tin* right side, ('xamiiK' for appcuidicitis. If 
the pain is continuous and iiicreasiiig, it indicates that the local 
peritonitis is spreading. This is es|>ccially the case should there 
be a synchronous incr(*as(‘ in the Icmhu'ncss. (b) In pancreatic 
disease it may indicate* a rupture of the duct or an acute hemor¬ 
rhage and intlammation. (c) ISiliary disease, as a ruh*, (‘au.ses a 
pain which comes on about the first, <tr third hour after (‘ating, 
at the time of the gr(*atest intestinal activity, ainl is especially 
marked when percystic adhcsi<tns are presemt. 

(2) Kelationship of ]>ain to <lrferali<n) indicates: (a) hem¬ 
orrhoids, whicli generally arc as.sociated with bleeding; (b) fi.s- 
sures of the anus, which often are associated with itching; (c) 
carcinoma of the rectum, in which ble«‘ding is very markc'd and 
sometimes is ])r(“sent previous to the onset of j)ain; (tl) uhyu’a- 
tions of the rectum, which, as a rule, are not pa inf id, unless the 
sphincter region is involved. 

(3) Tf the pain occurs in conjunction with inenslrualion, 
the genital organs shctuld he examined, tla* uterus, tubes and 
ovaries all being subjected to a (do.se insjjcction. If they arc 
affected, the pain, because of the cojigestirm then ]»resent, becomes 
worse during the menstrual [>eriod. Sudden abdominal fiain is 
often premonitory of a miscarriage. 

Pain Due to Intestinal Diseases. —A few facts worthy of 
attention are: That inenased jieristalsis of llu; bowel may, in 
case of ohslruclUm, be a potent, cause of abdominal jtain. This 
pain is located aeros.s the middle of the alxlomen; iuiver below the 
umbilicus in obstruction of the. small intestiiu;, but generally above 
in lesions of the large inUistine fMackemzieJ. In obstruction of 
the large intestine painful states arise. I'hese are the result of 
the obstruction to the forward peristalsis, and are called colics. 
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Of iiitoHtiiial colics, there are those due to acute indigeeiidii^^i 
in which tlie pain is usually accompanied by vomiting; thos^^ 
due to poisoning as by lead or braes. (These metals irritate and 
cause constriction of the blcMxl vessels in the intestinal walls, thus 
indirectly irritating the sympathetic nerv’c filaments and 
niiisculnr c(»ntracti(»n ami colic. Pal claims that in lead c 
hlofjd pressure is increastxl from om*-half to twice the normal, and 
that this increased pres>,ure irritates the terminal filaments of the 
sympathetic, and thus cause', ])ainj; thoM* due to hernia, which 
aregenerall\ acc<impanied hy vomiting; th(»s<* due io memia,'which. 
may precede other uremic s>m|)toms hy a con',id(‘ral)le interval 
(JVlusser); those due to qall-'sloties, which are ])rohahly the most 
fre<juent cause oi colic (here th(‘ pain, as a rule, is located in the 
right epigastric /one, hut may h<* fell in the right lundiar zone 
anterior); and lastlv, those due to rf na/ (alrufus, wdiich are very 
severe, and sometimes are mistaken for intestinal obstruction, 
chiefly Ix'caiise of the intestinal distention and inability to move 
tlie bowels, a comlilion often the result of large doses of morphia 
W'hich the patient has been given. 

In children painful ])aro\_vsnis frecpiently occur in the course 
of purpura. I’his disease, acconling to (luinon, is due to a toxic 
infective agent, with hjiecial action on the nervous system; so that 
it seems very jirobable that the colickv pains are due to intestinal 
erani])s, the result <)f a deranged peristalsis, which in turn is the 

result of malactivitv of the m'rvous svstem. The ordinarv colics 

• • • 

of children are accompanied by a great restlessness, throwing 
about of the bodv, and interrufited cries. Relief comes on the 
expulsion of flatus (Kerr, SOI). 

Perforation in typhoid is a cause of very severe and acute 
abdominal pain. In Manges’ serie'« of nineteen cases of typhoid 
perforation, abdominal pain was the first symptom to appear in 
fourteen. In two of them, however, it was accompanied by a 
chill, and in two others by vomiting. Though not the initial 
symptom, it was present in seventeen of the nineteen cases. One 
of the best des<'riptions of the pain due to typhoid perforation is 
that given by Selby. What he says applies to perforation of any 


causing^^ 

olio^'Ae 
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i^Uov abdominal viscus. He says that abdominal pain is a most 
and reliable indication of i)erforation, depending, to be 
sure, on the mental condition of the patient and his appreciation of 
the sensation. Tho jiaiii varies in di'jiree, character and location. 
It may be so severe as to force a cr\ from a comatose patient, and, 
on the other hand, so mild as to attract hut slight or no attention 
from a conscious patient. It in.i\ lK'i>in as a sudden, sharp, stab¬ 
bing and agonizing sensation, or ni.i\ come on gradually. Its 
duration \ari(s also. It is usualK circniuscnlM'd and is lo¬ 
cated in the lont-r })art of tlu' ahdima n near to tli(> nudian line, 
or towards the right side, and, generally speaking, tli<* more cir¬ 
cumscribed it is, tlu‘ more kc‘t*nh it is a})])rcciatcd. Occ.isinnally 
it is referred to the nmhili(Mis and oflu r p.irts of tin* abdomen, 
and even to the ixmis. If it b<* gi n<‘r.il at the slait, as it some¬ 
times is, it ma>, in the com sc of a short turn-, h(‘com(‘ coniini'd 
to the lower jiart of the ahdoimm. On th<‘ coniraiw, if primarily 
it is localized, ami latm’ h<*comes g( lu'rali/ed, it str(»ngl\ suggests 
progressi\e peritoiu'al infection. 1'he \,iliie of pain, howe\er, as 
a symptom, lies not so niiudi in its limits, its siwerity, tin* maniu'r 
of its ajipearaiice, and its persistence, as in the la<-t that it itself 
is present. Its modifvmg features, when jireseiit, nia.\ In* weighed 
in proportion t«» tlimr d(*gree, but when ahscmt may he ignunsl in 
arriving at u diagnosis. 

In one cas(‘ of t,\phoidaI ]»erforation there was smlden pain 
in the low< r ahdomeii, causing tin* patumt to cry aloud ; soon afttT- 
ward tlnre was intense jiain in tlie^ penis (Allahen). 'I’he rela¬ 
tion of this penis jiaiu to the p<‘rforation is diihciilt to determine. 

Abdominal jiain maj b(* caused b\ ailliosiotis, lor a discussion 
of which, see und<T JVritonitis. 

Abdominal Tenderness. Tf-mlerness on pressure, being close¬ 
ly allied to pain, may lx* coiisiilensl in the light of a h ss-marked 
manifestation of that sensation. It usually accompanies pain, 
and not infreijuently is present when actual pain is ahsiTit. It is 
found W’ithin the same areas as is the associated pain, hut is con¬ 
fined within more narrow limits. Thus, diffuse jiairi is occa¬ 
sionally associated with a loealizi^d tenderness. This feature 
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renders tc*nd(!nK*s.s of value in the determination of the approxi¬ 
mate location of the lesion. However, as such, it is not without 
failaev. A vvideiiini; of the tender area niav he taken as an indi- 
cation of a spn*a<lin«^ peritonitis, and, as such, is an indicator of 
greater ndiahilily than an inereasiii”- diffusion nf the pain. “The 
value of tenderness as a synij)tf»ni is (‘idianeetl, ne<*dless to say, 
hy its ehariK'teri/ini'- features, Imt, as is trin* of pain, its real 
value lies in its mere presence.” 




IVriu|>r>i>nilicit.iH 
S|iri'!i<liiiK IM'j- 
VII' pi-ritonitis 


I’l'risaltiiiiKitiii 
I’l'lvic iKTiluuitis 



Exti'iiHion of the 
tl'Illlcrtli'HM 
Morrm's puitite 
Mf>niiriii>y'Mpuii 

I’ri'HsiiM* over 
tliiM iireu^ will 
diiiHc pitin if 
the ureter is 
wHuiiicd 


FkJ. S.').— AhKAS of IjOCAI. Tkndeunkss, wukn thk Tnfi.ammation of the 

AI’I'KNDIX, (iAI.I. ItLAUDKlt, AM) 1 '’aI.I-01*IAN TuUK AND OVARY HAS 
Sl'KKAI) TO IHK PkUITONKI'M AND HaS ProDIUED A LOCALIZED PERI¬ 
TONITIS. 

Morris’s points are also shown, as well as the art'a in which pressure is made 

l)esi over an inhained ureter. 


When abdominal jiaiii is prt'seut, teiiJeriu'ss should always 
be sought ovi'i’ the areas assoeiatetl with the gall-hladiler, the 
pylorus, tile npptmdix, ami tlie hernial ojieuiuijs. Abdominal 
tenderness is sonn'tinies ilue to a hi/pcrsctusitircncss of the abdom¬ 
inal innsruhilnrc, such as is jirodnced hy prolonged coughing. 
This tenderness is generally in the epigastrium in the region of 
the reeti niuseles. 

I’erciissiou is t)f value in determining abdominal tenderness. 
It often hapjiens that, in jiercussing the abdomen, attention is 
d^a^^^l to a particular region by the wincing and involuntary ^ 
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lishrinking of the patient from the percussing iingor. This always 
indicates tenderness. After the attention is drawn to a particular 
area of the abdomen, more refined means of defining the degree 
and extent of tenderness (pnipaticni and pin-priek pressure) may 
be used. Such measures have been tU'seriluMl in earlier chapters. 

Types of TEiNDKii.NEss. —Tenderm*ss is of two lypes: tempo¬ 
rary and permarn'nt. Tenderness wliieh is present iemporarily 
over an organ may he dne lo IIk' <lislenlion (d’ llie organs (stom¬ 
ach or intestines) with air or gas. .\s soon as tlu' distention is 
relieved pain and tenderness eease. ('hrouic fondenu’ss is more 
likely to be caused by inHammatory elianges, especially in those in 
whom the abdominal wall or tlu* pariidal ])eritonenm is involved. 
Should the tendoriu'ss be snj)eriieial, and so a<Mit<? that even the 
lightest pressure causes pain, it is probable that the condition 
is one of superficial neuralgia, such as is (‘onimon during infec¬ 
tious diseases. On the otln‘r hand, deej) tenderness is only of 
relative value, since even in many n<>rinal cases the forcing of 
the hand deep into the abdomen will cause j)ain. 

Reflected Tnidernes's .— In the consideration of tend(‘rn(‘ss the 
fact must not be lost sight of that tenderness is not always prestuit 
over the organ causing it; for in nnuiy cases f)r(‘ssiir(! on or over 
the inflamed or (liseased organ will cause jiain at some distant 
area, and pressure over this area is ])aiiiful, even though it is at 
a distance from and has no <lirect connection with the organs 
causing the j>ain. This is a mo.'<t important ])oint in the diagnosis 
of disease, and should never Is; forgotten. 

A point of tenderiujss in cases of ])elvi(r adhesions is giv(*n by 
Cumston, who says that “a ^vmm(!frieal point of tenderness on 
the opposite side of the abdomen from Mclhiriiey’s j)oint will he 
found in pelvic adhesions.” 

This point of tenderness, as given by Cumston, closcdy* 
approximates the point of tenderness defiius! by .Morris as being 
present in pelvic lesions. ^lorris gives his }M»int as being one and 
one-half inches from the navel on a line running from the navel 
to the umbilicus. lie claim.s that when thi.s })oint is teruhir on 
the right side alone, appendicitis is present, and that when it ia 
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tender on both sides, pelvic disease is present. This view hiM I , 
been controverted by Ilnbbard, who ascribes to these areas of 
tenderness, even in eases of chronic appendicitis, only secondaryt 
imj)ortance. Alelbirne}’s point, which i*. aKo a point of tender¬ 
ness in a})pendicilis, is situated in tlie lower left quadrant of the 
ri^iht liinihar 7otie antern»rl\, on a line drawn from the umbilicus 
to the ant( rior-siiperi()r '-pine of the iliiiin, and one and one-half 
inches from tlie anterior-superior sjiine. It has not the signifi¬ 
cance formerly aserilx'd to it (see Appendix). 


POSTURE IN ABDOMINAL DIAONOSIS 

The posture* of tlie patient, in cases of severe abdominal dis¬ 
ease, is eliar.ieteristie. 'fin* p.ilient ,iH'-nnies two general positions: 
in tin* iirst, llu* ]>o'-lnrt‘ of abdominal protection, tlie patient is 
alert, and while with one hand he attempts to ward off any ab- 



lb. ' > I 

Fia. 86.—PosTi RB f)F Abdomiwl Protection Present in Pebitonitio. 
In cholecystitiN and apiK'ndiciti*', the hands inav’ be the reverse of what 
they are in the hgiire tlie right hand acts as guard and the left as pro¬ 
tector. In sal])ingitis, the piotecting hand it> over the lower abdomen. 

dominal interference (touch, paljiation), with the other hand he 
covers (without making pressure) the painful area. In the second 
foim the patient, instead of warding off abdominal pressure, 
seems to find relief when pressure is applied to the abdomen. He 
is, as a rule, doubled up, with the limbs flexed on the abdomen,^ 



Fig. 87. —Position in Abdominal Colu’, Ansi mld on Lung. 


and the belly imi‘'C*l(>s tightly eontrncted. In tlie pa¬ 

tients make preNSun* on the {ilxlonn'ii mIiIi the h.inds, while in 
other cascb theN use for this pnr|>os<* 'lonn* othor ohjcct (pillows, 


bolsters). In the first posi¬ 
tion inflammation of some 
of the abdominal orii.ins i-^ 
indicated, and if tin sensi¬ 
tiveness is nnirkedlv in¬ 
creased i)eritoniti‘' pi'ohahly 
has already set in. 'Fhe s(‘e- 

ft 

ond ]»osition 'ndu al<s some 
variety (if eoho. ihe parox¬ 
ysms of whidi .ii( indicated 
by the exauiii ration of the 
position which tin jiatient 
assn in e s w Ik n rlie pain 
comes on. The jiatniit, as 
a rule, lies down, or, if this 
is impossible, assumes a sit¬ 
ting posture, with tlie arms 
folded and the bodx bent, so 
that pressure is made on the 
abdomen. 



Fig. 88.—PoBrnHliN Abdominal Colics 
Assumed on Sitting. 
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FORMS OF ABDOMINAL PAIN 

To coinjiletc* this cliaptor a brief diseiission of some of the 
most forms of abdominal f»ain is necessary. Among 

tliose most fn*(|iienlly encountered is renal colic, the pain of 
wliicli is «;cncrully on the affected side, ])asses ilownward toward 
the jielvis, ami is oft<‘n very acnftdy felt in tin; testicle on the 
sid(! of the (lis<*ase. In the; ])iirj)ijra <»f infant's painful abdominal 
parttxysms are common ( Act'ordina; to Mnsser, abdominal 

pain is often a precursor of uremia. 'I'liis j)ain is usually situated 
in the ri^’ht «»r I«d*( hypoeliondrinm, and, wlum in the left hypo- 
chondriiiin, has Iwen mistaken hotli for i^aslritis and gastric per- 
fonition. l'!nleropt(»sis, particularly _i»'astroj»t(jsis, may produce 
pain iti tin; su|)rapubic region (l)('av(>r). 

Keen n-ports a case of rupture of the rectus muscle, in which, 
at the (iitie of the rupture, sudden, sharp pain was f(dt in the 
ab«lomituil wall. Such a rupture may occur in a typhoid patient 
who is convalescing, and g<-nerally follows some sudden exertion. 
I’he syniploins of rupture are suddmi, sharj) ])aiTi and tenderness 
h)calized to tin' point of ruj)tur(‘. 'rite rupture is generally accom¬ 
panied by vomiting. Kxamination shows a depression in the 
course of the muscular fibers, lattu* j»cconi[)anii‘d by ecchyinosis and 
swelling. 

If the pain is in the nvtum, it may be caused by a pro- 
lapse«l colon. 

Arteriosclerosis of the abdoiniinil vessels also causes abdomi¬ 
nal pain, which generally is severe and j)art»xysmal. For a full 
discussion, s<*i‘ undt'r Arlcrios<*lerosis of tin* Mesenteric Arteries. 

A condition is dt'seribed by Di'page in which pain is due to a 
disjdacenient of a rib. Fxaniination will show that the eleventh 
and in some cast's tin* tenth rib is ]>roj(*cting over the iliac crest. 
The pain is interniittt'nt and is worse when the patient 'walks or 
moves about. l*ressure over the ends of the tentli and eleventh 
rihs is painful, and pain is also experienced if the angles of the 
ribs are brought one over the other. The condition is most fre-, 
quent on the right side. 
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i ] A rather rare and frequently overlooked cause of abdominal 

M * 

pain is anemia (Musscr, 5). 

Functional Pains. —Kichurdsou speaks of neuralgia of the ab¬ 
dominal organs as a cause of ahdoniiiial pain. This term, as a 
rule, is a misnonior, for nearly all eases of supposed abdominal 
neuralgia are due to soim‘ eoiidilion having a more detinile jiatbo- 
logic basis than is fouml in neuralgia. 'I'ln^ tmly reason that these 
lesions are not jiroperly liiagimsed is that, the s<‘areh for their path¬ 
ology has not been siiHieieiilly |)rol((ng<‘d nor assiduously enough 
pursue*!. Whih* neuralgia may and does *K‘eiir as a cause of ab¬ 
dominal pain, it is mneb l(‘ss fri'ipient than is su])pos(‘d. 

The so-eall(‘d functional jiains ar«> fre<|nenlly classitied as neu¬ 
ralgic, but in nearly all cas*'s llu'se pains can, by |)ati«‘nt search, 
be shown to l)t‘ dm* to <»rganic. lesions, som<*limes obscure, but 
present nevertheless. I'mler functional pains, I{i<*hanlsoii gives 
gnstralgia, n(‘])hralgia, oophoralgia, and simph* intestinal (‘olic 
from gas. All <*xc**pt the last are recogni/.<*«l <*ntities, but not 
in the same manner as is generally understood. 

Gastralgia Is <»nly a term, usually a|)i)lied to a painful state 
of the st<»maeh, having an unknown basic cans**. In sonui cases, 
when it is due to a ])ainful condition of tint mnscniar structure, 
it should b(! called gastnmiyalgia; <»ii the otlu-r hand, if the nerves 
are aff(‘cted, it should be termed gastronenralgia. IIow(!ver, all 
painful c(»nditions of the stomach, whatever the etiology, may be 
classed under the generi** term gastralgia. So likewise* jminful 
states of the kidney ami ovary may beeallf*d nephralgia and orqdior- 
algia. lint often, alas, wh(*n we snili.v “algia” to the name of an 
organ, it na*ans that W(* are but adding a chiak to conceal our 
ignorance of the real cause of the {>ain whicli is pres(;nl; it nu'uns 
that we are naming the diseas<*d ^tale fr«»m a symptom instead of 
from the pathology. I'he careh’ss ns<* of thes<i terms cannot be 
too strongly e«tn<h‘mned, and they wfinld Is* s<*ldom (uriployed if 
it were Ixu-m* in mind that they fre<piently an; but the indicators 
of ignorance; ami sloth. 

The presence of ahdom’uml pain in neurasthenics should 
always be a subject of consid(*rable inv< stigation before a defi- 
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nite diaf!;nofiis is made. The neurasthenic is frequently subject 
to the (lelusirm that there is sonjething radically wrong in the, 
abdomen, and even tlioiigli operatiidi and removal of an ovary or 
of an apjM'iidix may relieve the synij)fonis fur a time, the pain 
soon returns, and is found in a new loeation, so that it is almost 
an imjKissibilily to relieve this class of |)(*o|d<*, either with or with¬ 
out operatifiii. I’syeliollicrapy in the form (»f n‘i*dncation is 
probably at flic present lime the most ellieient means at our com¬ 
mand of prodiieing relief. 

After the review of ])ain, as given in ibe previous ]>ages, it 
may be well to eoiisidi-r the //‘me of life at which tlie diflFerent 
pains are m<»st frecpieiit. K«»r this piir|)ose, life may he divided 
into four periods: infam'v, ebildbood, adult lih* and »)ld age. In¬ 
fancy, with its sensitive and helpless condition, otTers a double 
hardship to tin* examiner, f«ir la* not only has t<> elicit symptoms, 
but has to derive them without th(‘ patient's help. For this rea¬ 
son, pain, as a symptum of diM-asc* in infam*y, is a fa(*tor of 
almost negligible valm*. It lM*eomes imp<irtaiit only as the infant 
grows older, ami, by inlelligmit eoJlperation, is able to tell the 
examiner sonauhing of tla* type ami character of the pain which 
h(‘ expericMices. Vc-t, with all tht'se* drawbacks, even in infancy 
pain is of some little valiu'. When the infant continuously cries 
and cannot be hushed by its mother, as a rule, it is snfl’ering from 

SOUK' form of pain. I'lie most cmnnion causes of pain in infancy 

• 

are e<dic, gastroenteritis, and inttissusception. In ehihlrcn one 
should look for these conditions, and, in addition, spinal caries, 
gall-bladd(‘r disivise, ap|)endicitis and ]>n(‘ninonia. In adult life 
all of the abov«', with tlu> addition of gall-stones, gastroduodenal 
ulcer, pancr(‘alie di.-iease, hernia strangulation, and, if the patient 
is a woman, ovarian, tubal or uterine diseast* may be })resent. As 
old age comes on, the teiulency to malignant growths increases, and 
in cast* of jH*rsistent pain out* should seek for cancers. 

Care in Diagnosis. - -As previously int*ntioned, tabes dorsalis, 
caries of the vertebra* and tumors of the spinal cord cause pain. 
These thret* conditions should always be thought of in those cases in 
which an abtloininal pain is present witliout sufficient and definite 
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p^ttse. So often are they mistaken for disease of. the intraab- 
'domi^al organs that the physician must he very careful to exclude 
' them before he arrives at any definite conclusion. Howell (111b) 
speaks of cases of tabes dorsalis being mistaken for cases of appen- 
' dicitis and operated upon. Lcatl i)oisoning should alst> be soughtj 
and when the patient with colic, is a jiainter, the gijms should be 
inspected at once, to ascertain if the bbie line at the etlge is })rosent 
(Burton’s blue line). In lead colic, the abdominal cutamxms 
hyperalgesia is absent (Robinson, 2(ir>). 

Intercostal neuralgia can.ses pain wbich is referrenl to tbc an¬ 
terior abdominal wall, and is likely to be mistaken f(»r an intra- 
abdominal lesion. The presenc<* of the pain points is a differen¬ 
tiating symptom (see Xcnralgia). 

Pneumonia froijnently refers its sym[»toms to tbe abdomen, 
and in sonn* cases .so strongly that an abthnnina] b'sion has been 
diagnosed. Tn many ca.scs af)p('ndicitis operations liave been 
performed wilh- tiotjniire rrsulls for ap])endicit.is, and tbe oper¬ 
ator, to his chagrin, has found j)nenmoTiia symptoms dev(*loping 
during the course of the next f(!W days. All cas<'s of acute ab¬ 
dominal pain, with rapid pidse, raj)id respiration, and high 
fever, should at once direct tbe attention to tbe ebe.st. 'rin; ten¬ 
derness, also, is characteristic, in that in ])nennioiiia tbe skin 
over the abdominal area in wdiich })ain is complained of is very 
tender, but deep pressure is well borne (Howell, Hood, Bennett). 
This is tlie opposite* to the rule in severe alaloininal di.seascis. 

Pleurisy has also been mistaken, fr>r abdominal disesase, and a 
case is cited by Bennett (14-1, p. lOtto), in which opi-ration vvonbl 
have been })erformed for appemlicitis bad it rica been that a band 
of tenderness extending around tbe abrloirum alxive the umbilicus 
drew attention to the pleural involvement. 

Hilton claims that the abdominal pains of thoracic vi.sceral 
disease are due to involvement of the parietal nerves, and a subse¬ 
quent reference of the irritation to their distribution area. He 
says that the pleura is supplied by tbe intercostal nerves, an opin¬ 
ion which is di.sputed by Mackenzie. (See pleura.) 

• Abdominal pain may also occur with obstinate constipation. 
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When it does so occur, it may come on rather suddenly. It gradu¬ 
ally increases with little or no iiuT(*aso in the temperatnre; finally 
vomiting of stercoraeeous material occurs and the diagnosis is 
made clear. 

CONDITIONS ASSOCIATED WITH ABDOMINAL PAIN 

Spasm and Rigidity of Muscles. —Spasm of the obdomwal 
muscles nearly always acconipaiiics alMloiiiiiial psiiii, esj>ccially if 
the pain is severe. This syniploiii is lacking in those who have 
very lax or atmjdiied ahdoininal walls, and it is also much less 
marked in women than in nu'ii, hecanse their nmsenlur develop¬ 
ment is generally nnndi less than that of men. On the other hand, 
severe rvjidihj of the abdominal wall may, in those of a very 
mn.scnlar hnild, supervene ni)on a very slight iniraahdoininal irri¬ 
tation. Localized rigidity is a good indicator of the n*gion of the 
abdomen involved, for the contraction g(*nerally takes place im¬ 
mediately over the dis(;ased viscus. Should abdominal rigidity 
gradually become lessened, while the toxic state of the patient 
gradually increase.s, it imlicatts that tla; h'sion, whatever its 
nature, is increasing in viridence, and is iK'Coming dangerous to 
the patient. This is particularly so if the leukocyt<isis, which has 
been present, (lecreases to, <»r even Ixdow, the mirmal hiVid. Spasm 
of the abdominal muscles is of diagnostic value in dill'erentiating 
abdominal from pelvic lesions, it being marked in abdominal 
lesions, and almost, if not entirely^ absent in p(dvic h'sions. 

Visceromuscular Reflex. —In abdominal lesions, also, the sf>- 
callcd viscerorniiscular reflex ('.Mackenzie) may he ])resent and 
render the diagnosis more dillicnlt, especially slm*e, in the abdomi¬ 
nal parietes, the muscles have tin? power of srgmcntal contraction 
over an area of inflammation or irritation. These segmental 
masses of muscles are very deceiving to the palpating hand, and 
have been mistaken by the examiner for: (1) etdarg(;d ovaries, 
(2) an enlarged and inflamed aj)pendix, fJJ) tumors, intraab¬ 
dominal and parietal, (4) inflammatory exudates, and (5) intes¬ 
tinal tumors, due to volvulus, intussusception, etc. 
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During every abdominal examination, the possibOity of con¬ 
fusing these reflex miisenlar eontraetions with tumors, etc., should 
always Ikj })orne in mind, and, since the rectus abdominis is mostly 
at fault, ils nodal ]»oints sbr)nld l)e eand'ully mapped out. One of 
these j)oints fKrurs at the iinibiliens and another between the um- 
bilieiis and ibe costal andi. Any .swtdiing due to contraetion of the 
r(jcfiis woiibl o<*ciir between these points and W'oiild be somewhat 
oldong in sbajx;. 

Jn the diagnosis between these phantom and true abdominal 
tumors it is well to observe: (1) that a tumor may vary in its 
relativ(‘ position to a lixed point (nmbilieiis) on the abdominal 
wall, but a eontraet(‘d part «if llie rectus muscles does not so vary; 
and (2) that while the tumor, which is tlu' result of contraction 
of the muscle, may lx* so persistent and constant that sometimes, 
oven under chloroform, it yicdils wilh ditlicully, yet it always 
does yield; while a tumor which is iIk; result <.»f organic disease 
is more clearly dcdiiu'd when, as a result of the anesthetic action 
of chloroform, relaxation of the rectus muscle occurs. 

Toxemia also has a r(*strictiv(‘ action on pain peree])tion, and 
if it is pronounci'd, abdominal ])ain is ])erceive(l very slightly, or 
not at all. As Alusser remarks, when a hy])(*rleukocytosis is 
present, wilh associated s(*vere toxic syinploms, even though pain 
is absent, a serious l(*sion should be considered. 

Indicanuria, as an accom))animeut of ])uin, is of considerable 
value in localizing the h'sion to the .small bowel. 

Polyuria.-- .Many j)ainful coiulitions of the abdomen are asso¬ 
ciated with ])olyuria, and Osltw has remarked on the frequency of 
polyuria in the later stages of typimid fever. 

Relationship of Hysterical to Abdominal Pain. —Hysteria as a 
cause of abdominal pain is (Uily numtioned to be condemned. It 
seems to be a term wilh which many clinicians hide their ignor¬ 
ance and diagnostic distress. The more a physician sees of abr 
dominal ])ain, and the more frequently he follow's his case t® 
operation or to antojjsy, the less seldom he makes a diagnosis of 
hysteria. It seems that nearly all so-called abdominal pains of 
hysteric origin have for their basis something more than a di.Sor- 
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dered nervous system. Under the shadow of this name are hid¬ 
den many cases of gall-stoiios, appendicitis and gastric ulcer. 
Many are the patients who go on to chronic invalidism or lie in 
too early graves because of tlic ignorance or inattention of their 
physicians to these facts. 

Abdominal incisions are frc(]uciit causes of abdominal pain. 
Since this is of \ital inij)i>rl.Mic(‘ to the surgeon, I cpiote from 
Maylard, who, to a^oid j)ain a^ a result of abdominal incisions, 
recommends that the ‘*ineisi(tn he inaile in the most favorable 
part of the alMlonum; that is, the part that has the fewest nerves, 
and that, during the operation, as little irritation (►r destruction 
as possible to the tissues of ihi' wound Ik* made.” 

Post-operative abdominal pain, according to Maylard, is caused 
by irritation of the ner\»* (udings. If it follows immediat(‘ly 
after o])eration, it is due eitla'i* to light suturing or to the pres¬ 
sure exerteil hy encircling ligatures, "reiision is g<*nerally indi¬ 
cated by a thi’ohhing jiain or aclu*. WIku the pain is dm* to tight 
suturing or to the ligatures, it follows almost imuu*diat(*ly upon 
the operation, and gdierally is of a stinging, stahhiug character. 
In some cases a mrvi* ma\ Ik* lrausji\(‘d with a siitiin* or ligature, 
and be a constant soun'c of p.iin jiroduction. If the jiain follows 
tvrenty-four to fortv-eight hours after op(*ration, it is dm* to in- 
flainmution, with <*ons(*(juent swelling and pr(*s>.ure. \Vh(*n the 
inflammation is mild, litth* or no pain results; but should it Ik* so 
extcnsi\e that exmlation is ])n*s(nt, the pressure from the* exudate 
upon the ti rminal ner\(* lilauM*nts is prodiicliii* of pain, in some 
cases \(*ry se\er(*. TIk* distr(*ss which at first w'as infermilt(*nt is 
now continuous, and should a rise of temperature occiii su|ipuration 
will generally lx* found to Ik* jirc'cnt. Inflammation of tin* skin 
or subcutaneous tissm*s geiK rail\ prmluce- j»ain in the first twenty- 
four to fort;\-eight hours, while inflanimatif)n of tin* (hejier struc¬ 
tures does not produce efiscomfort for longer periods. In case 
the inflammation is of the periton(*um or .siihperitoneal tissues, 
discomfort and pain do not make their ajipearanee until about 
the eighth day after o|>eration. If the patient is very obese, a con¬ 
siderable amount of effusion takes place into the wound, and, as 
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Maylhrd n-inarks, unless drainage is provided, tension, inflamma¬ 
tion, and conseqiuuit pain will follow. 

Pain Referred to Extraabdominal Regions. — In disease of 
alxlotninal organs tlu* pain is sonietinx's referred to an extraabdom¬ 
inal local ion. For inslaiicf', it. is coninion to hav(i jtain in the shoul¬ 
der in di.sea.s(>s of certain alxloniinal vis(‘era. This ])ain has been 
d(;seribed as due to irritation of tli(! ])hrenic nerves, whieh convey 
the stinnilns to th(5 roots of the cervical nerves, to whose cu¬ 
taneous distrihntion the ])ain seems to Ik* referre*!. This pain, 
along with an area of liyperesilu-.'.ia of tlx* skin of the shoulder in 
lung inilaninialion. has been altrihnted to diajdiragmatic* irritation 
by iMack(>n/ie, all hough he aUo suggests that it niay hi* <lue to the 
vagus t(‘rniinalious being iuv(»lve(l. It is probable that the shoul¬ 
der pain, which is found as.sociated with gall -'tone and gall-blad¬ 
der diseas(‘, is due to involvement of tlx* dia]diragm in the in¬ 
flammatory process. l.ikewisj', in ct‘rtaiu cas(*s of rupture of 
exirauteriiu' jiregnaiicv, we liiid that pain is j»resent in this area. 
In tlx'sc cases tlx* ])ain may be dne to pn*ssur(‘ upon the diajdiragin 
by the accumulation <d' extravasated blood (for it is a peculiar 
fact that, on standing, the pain often disa])p(‘ars). 

Absence of Pain. —Should abdominal ])ain he absent when nat¬ 
urally it should be (‘xpecte«l, or if it should disaj>[)ear before the 
natural t(‘rminali(Ui id’ tlx* disea.s<* wouhl warrant its c<*ssation, 
the patient should Ik* (*xamitx*d for: (1) perforation of the viscus 
involved, (:i) gangr(*ue of the <lis(*as(*d <»rgan, and (d) increase of 
toxemia to such an extent that tlx* j)atient's faculties arc dulled 
so that he is unable to perceive ])ain. 

When perforation of a riseus oeenrs, ])ain is temporarily re¬ 
lieved; but the relief is dne only to the incapability of perception 
whieh aecoinpanies the shock i)roduc('d by this condition. When 
perforation takes ]ilace the ]>ulse generally increases in rapidity 
and becomes weak and thready. The temperature first falls and 
then rises, as infection and a gi*neralized peritonitis ensue. Any 
localized teixleriu*ss which may have* been pres(>nt before the 
perforation now becomes diffused, and muscular rigidity, which 
before was restricted to one area, now becomes general. Should 
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gangrene of an alxiominal viscus opoiir, the teinpcrnturc, because of 
consequent toxemia, may fall. That this fall is not beneficent, may 
be seen from the pulse, which is constantly increasing in rapidity, 
and from the increasing stupor and somnolence of the patient, 
whose appearance indicates that lu* is snil’ering from a nujst severe 
disorder. The disap})earanc(‘ of the jiain as an indicator of im¬ 
provement is of value only if all associah'd symptoms improve con¬ 
comitantly with it. In many, thongh not alt cases, the rapid dis¬ 
appearance of the eutaiK'otis liyperalgcsia <K'cnrs simnltan<M)nsly 
with the onset of gangnme (Ilcnnett, 1 IJ, p. 'roxemia can 

be easily diagnose<l l)y the increasing stupor and coma asst)eialed 
with it. However, even in the most a<lvance«l stages of stupor and 
coma, while the patient dots not complain or cry ont from pain, 
a close examination will disclose the facial expression of the most 
severe distress. 
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PAINS OK Till-: ALIMKNTAPY TRACT 

Lips.— -If. is vcr_\' nii-<* for llic lips to lx* jdllictcd with pain 
vvifliout noti<*r!iM(> or^;mi<* (‘lisiiiii*-, jilllioiioli soimtiriu-s iicMiralgia 
of oilhfT lh<‘ sccoimI or lliirtl lirjiiicli of llic fiflli iiorvf seems to 
Ikj pariiciiljirlv jxnilijicd to <'illn'r llie upper or llie lower lip. In 
this <*ase we tiiid tlial the lips an‘ iioniial in appearance hut ex- 
eee<!inf>lv leiider to pres^iin*. 'I'he pain also comk's in paroxysms, 
helwj-en which there is no pain atid ahsolnlelv no tenderness. 
1'he princip:il organi(r «*hanges in Ihe lips producing pain are in- 
ilaninialion and fissnri'. Inllaninnilion of the li|)s is g(‘nera11y 
due to infection, which has entered either through an ahrasiun or 
a pnsinh*. When it is pres<*nl then* is considerahle swelling, and 
the ])ain is of a consijnil, throhhing character. 1'he inv«ilve<l area 
is v»‘rv tender to lla> touch, and motion is alniosj if not entirely 
alndished, so that it is v«-rv dillicnlt to take food. When fissures 
ar(‘ jiresent linear abrasions may lx* sr'eii running across the mu¬ 
cous memhrane <d‘ the lip, and at the angles of tlu* month, where 
they are V(‘ry common. Opening the nmnlh is very painful, and 
the contact (d* the denuded surface with sally or acid substances 
is also v('ry disagreeable, so that the patient is averse to eating. 

Ifcrpcit of the lips is \ery common in the early stages of in¬ 
fectious dis(as(‘s, and, as a rub*, the vesicles are ex<]uisitely ten- 
d<'r. Herpes of the lips is frixiuenlly complicated by infection. 

Cheeks.- ' Pain in the cheeks may be due t(» intlainmntion or 
to neuralgia. 1 ntlammation is generally not of l(H*al origin, hut 
is the result, of an ext(*nsion fnmi adjacent areas, such as the 
gums, or alvi'olar j)roe(*sses. When it is present the cheeks are, 
kept at rest. They feel as though they were stiffened, and are 
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yfllftrd and board-like. Then' are also considerable swelling and 
'< a glossy appearance of the skin. Xcuralgia (trig<*iniiial) here is 
not different from neuralgia in other localioii.s, ami gives rise to 
the same signs and sMii|)toni». A eomlitioti of the cheeks that is 
very painful i'« a vesicular fonnaliun on the internal mneons metu- 
brane stirfaec*. 'I'hi" i>> \erN «lis.|i*nM .ihK* ainl, ihonah it does not 
cause any snhjeeti\e pain, tin* h a»l irrilali(»n, "iieh as tlie nd>hing 
against it (»f tho tonmie, or of '-olid or li(|nid food, <*anses a very 
disagreeable seiihalitMi. 'rhe''e M'sieles are citla r the re^tilt of nerve 
involvement, ^ueli a" is found in I ri<:( iniiial lu rpt s, or an' hut the 
reflex herpetic erupti<ins of «linesii\<‘ disinrhanees. If on the 
tongue an ulcer tiiat is free or alnn»s| free from pain is found, 
syphilis or tuherenlosis sliould Ih' soiialil. !■> mild inliammatioiis, 
such as those wiiieh aeeoinpaiiN stoinjniithere is naxh rate ])aiu, 
which is inenased on tin* iniiesiion (d‘ food. .Vt tlu‘ sann* time 
there are tiii(‘k, stn*k\ saliva, impaired taste, and often a slight rise 
of temperature. 

Teeth.- Sometimes, in eases of toothache, (he aching may he 
due to h\ pj'resihesia, .1 common aceonip.ininumt of ]»regnam*y. 
Ordinarv toothache is dne to an irritation id‘ one of the hranehes 


of the trigeminus hy pro<luets <jf dental earii's. At lirst the pain is 
more or less loeali/((| to the point of origin, hut it gradually may 
become so accentu.ited (hat a general neuralgia results, and the 
entire .sidt* of the fa<-(' may Iwcoim' all’eeted. 'I’liis may increase 
until the entire -ide <if the h(*ad and m ek is lemi<*r and jiainfnl. 
This extension can he explained h_v tin* rich eollati ral association of 
the trigeminn.s vv ith t hr* eerv ieal nerv es. Ileeuiise of this elosr* rr*la- 
tionshij) it is ea-\ to understand how an e\ees-.i\e stimulation of 
one nerve can jiroduee rear-tioiis in arljaer nt nerves. In some 
cases, after the <*\traetion of ter*lli, pain niav jiersist ff)r sev'cral 
days, csjieeiallv if gum-hoiU are present iM'frrre the extra<*tion, in 
which case the pain may persist for fivi* or .six days (Vosper, 
890 ). 

The most sensitive part of a tfxjtli is the pnlj) and the agents 


causing the greatest reaction are h<*at and cold. Head claims 
'that, until the pulp is involved, the pain remains local, but as 
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Boon as it is affected the local is changed into referred paiii« 
Thus, in ihe course of destruction of a tooth three different vari¬ 
eties of ]»ain arc encountered: 

(1 ) The local, sharp pain, associated with destruction of the 
enanud and involvement of tlie dentine. It is easily produced 
hy lh(j sensitive dentine coming into contact with very hot or cold 
8td)stanees, drinks, etc. 

(2) d’lie referred j)ain from involveimuit of tlie pulp cavity. 
It seems that each tooth has a separate area of pain reference; 
for instamre: 


Tooth 
Upper Jaw 

(1) Incisftrs 

(2) (^iniiie 

(.'{) First bicuspid 
(-1) Se<*ond hietispid 
(5) First iiudar 
(tl) Second molar 

(7) Tliird molar 

JjOirer Jaw 

(8) Incisors 
(}>) (^anino 

(10) Hi(;usjud 

(11) Second hienspid 

(12) First nudars 
(ItJ) Second molars 

(Tl) Lower Avisdom 


Jiioi'KKENOE Area 


Frontonasal n-gioii 
F a sol a hi a 1 region 
jN’asolahial region 
Tcm])oral or maxillary 
^Maxillary region 
^landihular region 
JMandibular region 

:Mental 

^Mental 

]\rental 

Hyoid or mentfil 
llvoid—also in ear and just be¬ 
hind angle of the jaw. The 
tip of the tongue on the same 
side is also tender. 

Su])erior laryngeal area 


(3) After the ])ulp is destroyed the referred pains cease and 
there are only local pains, due to involv(‘ment of the periodontal 
structures. For more detailed information, see Head, Brain, 
1904, pp. 40(5-410. 

Central trigeminus pain (tic douloureux), either from in- 
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fVOlTement of the ganglion itself or its internal roots, or as a re¬ 
mit of |>res8ure (ccrebello-pontine angle tumor, neuroma), often 
leads to a faulty diagnosis of teeth pains. Many patients suffer the 
loss of one tooth after another in the vain seareh for the affected 
one. After the saerifiee of the teeth the di’iifist or physician 
wakes up to the fact that the disorder is central, and that a grave 
mistake has b(‘(‘n made. 

Tongue. —The lesions of th(‘ tongin* which are apt to give 
rise to pain an* infiammation, fissures, ulcers, new growths, and 
vesicles. Inflammation can generally he traci'd to some abrasion 
or injury, or to an extension cd’ inflammation from some adja¬ 
cent area; how(*ver, then* is a unilateral iiitlanimation (lu'iniglos- 
sitis) which is probably of nenroti<* origin. Kissiires in tho 
tongue, as in all sensitive* mncojis mendjranes, an* a|)t to b»* very 
painful, lx*causo of tin* (*xposnre of the sensory terminal filaments. 
This is also trin? of ulcers, which in this location likewise an* 
very painful. New growths in tin* tongue give ris<* to a sensation 
of discomfort rather than to one of pain. Vesicl(*s due to h(*r- 
petic disturbances may ajjpear on tin* tongm*, and when they do, 
they cause great distress owing to their (‘xtn'un* sensitiv(*ness. 
They generally are an indication of a ccmtral lesion, central herpes, 
though they may be, as are similar vesicles on the cheek, but 
a manifestation of disturbed digestion (refhix herp(*.s). Wln'ti 
due to herpes the vesicles generally ap[»ear (m fin* f)osterior half 
of the tongue, which derives its sensory supply from tin* glosso¬ 
pharyngeal nerve. Tuberculosis and, syjdiilis of tlnj tongue are 
not painful unless there is a breaking down of the lingual tissues, 
with a consequent exposure of tin; .sensory nerve filamenl.s. 

In many cases a hyperalgesia of tho tongue is an indication of 
hysteria, which, wdien present, generally gives rise also to para- 
gusia or gustatory paresthesia (disturbances of the* .sense of 
taste), the patient complaining either of the disagreeable taste 
of that which would otherwise lie agreeable, or of the persistence 
of a bitter or of a sweet taste in the mouth when nothing has 
been tasted. This is a fairly frequent condition in neurotics, 
particularly those suffering from neurasthenia. 
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The prosoiK'f* of small, painful lesions of the tongue may W 
the first itirlirafion f>f a iioetiirnal cfnhptie attack. 

'J’licrf i<' an {\tn*m(‘Iy painful condition f»f the tongue, due to 
a papillitis, in wliicli notliin^ almonnal can l)c found on the sur* 
fsicc; lull, on niaunifirMlion, snuiH, nlccratinjj points are seen 
liiddcn in llic jolds of the niiwnsa :d>onl tlic fungiform papiljse 
of tlic tip and liic ni.ir^^in cd' the tuimiie. 

iMoelh r’s ulos^ili.,, di* clirdnic snp(ifirial jilos^itis, is charae- 
teri/i d hy hriiilit n d lilies, di- pat<‘hes at the niari;in ftr tip. The 
jiain, which is the principal h "idii, is oiit nf all propdi’tion to the 
local in\nl\enicnt, and is much inenasid in <‘hewing and speak- 
ing. 

According to Ifiesmaii (ll>'Jh), pain in tlu' toiuruo (glosso- 
d\nia) which arises without an\ apparent drii.inii* lesion, may be 
di\ided into the lolidwinii, which is ilie cl.issi in at ion of CUiavcau 
( I lL>h). 

(1) (ildssdd_\ Ilia srcondaiw to triueininal iii iiralgia, especially 
the inferior dental hraiich of the Irii>eniinal. 

(2) (Jldssdd\nia of the insane, siartinu as a local ])aresthevsia. 

(.’I) (llossod\nia (d’ tahis^ cori’esponding to crisis in other 

organs. 

(1) (ilossodMiia of hysteria. 

(.’■)) Kheuniatisiii of tlu* lingual niuschs, or rheumatic glosso- 

dMiia. 

« 

(()) (ilossod\Ilia due to local causes. These may Ik? classified 
into the extrinsic and intrinsic. The r i/nns/c /uusev are: (u) 
dental alVcclioiis and artificial teeth, and (h) granular pharyngitis 
and In jicrlropln of the postmuor jiillars and (d’ the lingual tonsil. 
Among the iniriihsic art*: (o) lingual \arices: (h) chronic 

glossitis from ttihacco, alcohol, spices, ii»din. lead or gout, and (c) 
jiapillary liypertrojihy of the follicular region of the tongm*. 

Jit'fi’n nev .Im/s in Dlscti'n's of {he Toinjne .—Disease of the 
anterior portion causi*s pain to be referred to the mental area; 
of the lateral portion, to the h\oid area; of the dorsum, to the 
superior laryngeal and the occipital area (Head). 

Salivary Glands. —The salivary glands are subject to the ordi- 
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glandular pain-producing dist'usos, a» inHammation^ etc. 
I'^Tliere may be present also, in the *<lu(*ts the glands, some ob- 
..'Stmction which gives rist' to an intinnitiml colic with an asso¬ 
ciated swelling and tnnn faction ol the gland. I'bis condition 
tnay sometimes be diagnosed liy rnnidiig tin* lingt'r along the 
course of the ducts, when an ohstniclion, if pn'sent, generally 
may bt* felt. '^1 he most (*oiiinion form of ohslrmMion is a .salivary 
calculus fJiannlns). I he parotid gland sonictiines heccjines in¬ 
flamed, and is v<‘ry ])ainfnl, giving rise to the entity called 
*^miimj»s.' it also becomes ttmder att<‘r <H)phore<‘tomy, and in .some 
cases where ondiitis is pn'sent. Pain Ix'iK'ath the angle «d lh<‘ jaws, 
in those who an* convalescent irom typhoid, should always lead 
to investigation (d tlu* ])arotid as tin* po.ssibb* eans(‘ of tin* |)ain. 

Phaiynx and Tonsils.-- -Pain in tin* pharynx may be pr(*s(*nt, 
either obj»*ctively, on swalbiwing, or subjectively, witlnmt any 
provocative* act. In the tirst case we lind that the cansativ(*, 
factors are ^lig■ht, such as small ulcers and snperlicial inllamma- 
tionsj but when the ini(‘elions agents e.xleiid deeper, and tin? 
surrounding conne<*tiv(‘ tissues an* involved, tin* pain is felt with¬ 
out any <*xciling productive fact<tr, and is (‘ontinnons. 'I’his is 
Well e.\enij)lif:ed in pan'iichymatons tonsillitis, in which the pain 
exlemls to tin* angh's of the jaws, also to tin* (*ars, «*ven down the 
neck, and in phlegmonous jdiaryjjgitis, whicli is extr(*nn*ly pain¬ 
ful. then* In'ing a constant burning or aching pain, whicli in some 
case.s a.ssnmes a throbbing eharaet(‘r. In the latter, the pain may 
be of sneli magnitmle that the ))ati(*nt lives a miserabh* (*xi.stenc<;, 
being unable to (‘at or to sleep until the aliscess which has formed 
ruptures and relieves the pres,-.nre. 

The tonsils and p<»steri»>r pharyngeal wall may be extremely 
tender in certain forms of .«treplocoeeie sore throat, and the pain 
often jM i-sists for a long jatriod after th<; <;e.ssation of ihe acute 
inflammation. 


A so-called gouty throat causes a similar jiainfid condition of 
the pharynx and tonsils. There arc few signs of inflammation; 
the mucous membrane, however, is lax and edematous. 

Various types of pharyngitis, granular, follicular, etc., cause 
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pain. Thf! dia^ifnosis defwnds upon a special knowledge of the 
various pictunts. All of these conditions cause a certain amount, 
of n-f<Tr(*d ]»5iiu. Tlie pain in front of the ear, complained of 80 
nnieli l»,v patients willi tonsillar affections, or l»v those who have 
some tonsillar traumatism, operative or otherwise, is in the hyoid- 
ref’erenec! area of lleafl (for which, s<‘e Fig. Of), p. 201). The 
jiain may also he refferred to an ar(‘a in the neck in the snbmaxil- 
lary triangh;. Palpation hen; will disclose an enlarged gland. 

Esophagus. - 'Dk! esophagus below tlu; cricoid cartilage was 
formerly considered to Ik; iion-responsive to tactile and other stim¬ 
uli, hut. now it is kia)Wn to lx; sensitiv(> to heat, cold, tactile and 
chcmiical stimuli, and it is also Indd that many apjiarent stomach 
jsensihilities are, in reality, <*sophageal ^ensihilitics. Inflamma¬ 
tion of the esoj)hagns is, if severe, |)rodnctive of considerable 
pain. 'Flu; pain is of a de(‘p, burning character, and is felt 
along tin* course of the esophagus. Pain is also felt on move¬ 
ment of the esophagus, which oeenrs when tin* head is bent for- 
wanl or backward, and is also j>r« sent when ('xternal pressure is 
nnnhi through tin* overlying tissius upon the esophagus. Pain on 
swallowing is very severe. In the severest cases of corrosive 
esojihagitis then* may ho no pain. 

Pain f(*lt in tin* esophagus, without any objective lesion, may 
be due either to a hyperesth(*sia or a par(*sthesia. In the former, 
])ain is j)rodnci;<l by factors wliich cause irritation, such as in¬ 
flammation of tin; i*sophagns, or a neuritis of the nerves supplying 
it. The latter (neuritis) gives rise to a ])erversion of sensation; 
for instance*, the act of swallowing, which ordinarily gives rise 
to no sensation, is, in this condition, int(*rpreted as })ainfnl. In 
stenosis of the esophagus pain, as a rule, is absent. In cancer of 
the esophagus there may Ik* only a fe(*ling of distress or of dis¬ 
comfort under llu* st(*rnnin, g»*n(*rally localized to the area of the 
growth. Soin(*times severe j>ains, ctmfined to the area of the 
gnnvth, or r(*ferr(*d to the r(*gion of the xiphoid cartilage, may 
also Ik* })n*sent. They generally are of a “’tearing, piercing char¬ 
acter, and radiate widely to the back, neck, or shoulders.” They 
accompany the (leglntition of food, but may be independent of it, 
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j pid are often nocturnal. Though generally present only late in 
the disease they may be the earliest manifestations of it 
^(McCrae). 

Referred pains may b(‘ pre'Nent in (he inten'ostul spaces be¬ 
tween the shoulder bla(l(«>, in (he < ]>iga''(rinni, in the throat and 
head, in tin* ear, or in the (\!renii(ies ( KoM*nh(*inO. 

Dyspma an<l atlaeks of jiain roM'inblina anainu ]>('<*toris also 
occur. Th«*se are <lin‘ (o prcs-'iire «tii the trachea or upon both re¬ 
current larMijieal ner\«'s. 

Lucali/ation within the eMtphamis is fairl\ accunite. launy, 
in his studv of one hun(ln‘<l and (liirtN-fonr ca-'es of carcinoina of 
the esophagus, found that I'mir-tiflhs of the patiuits ware able 
to locate the l(*sion witliin an inch or two of tin' eorrt'ct sii(>; but 
in the remaiinh'r a correct htcali/.ition w.is impossible; often a 
carcinoina of tlie lower third would la located by the pain-sensa- 
tioiis in the up[»er third, or ikc r<i'>((. Obstruction gi\(*s rise 
to sensations for the most jiarl in the niidilh' liiu', det'ply seated, 
licneath the sternum, or, it (lie obstruction is low down, in the 
epigastrium. 
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Tin: .ST()M\('I1 

After (lie r<‘\ i< w of iJk pain |^ro<lM<•iM^; wliioh arc 

lr)(*alMl ill llw alum Ilian j»a‘'sa^'i s Icailiiia to tlu‘ ■^tonIa(‘h, it is 
iic\l ill order |«) eoiisidi r the jiaiii" and |)aiii-]>rodn<*iiii; disorders 
of flic sloiiiaeli. Of late M'ars then has hitii coiisidc'rahle coiitro- 
MTsN as to whi'lhei llie siniii.ieli h.is p,iiii-s(‘nsalion or not. The 
\veix>hl of lh(‘ aii;nni( iil s(enis t)» he on lh(‘ side of those Avlio 
eliiiin that it has not. It is elaiiind that tlu* si loatioiis which are 
felt in disiase id’ tile aiiiiKiitarN ^ise^ra are lint nd'i rred sensa¬ 
tions or iin|mlses, earrnd to the cord in the sMiipathetie path¬ 
ways, and theiiei* rcd'i i ri d aiiiiin to tin* perijthir\ through the 
(•(•rehrospina! in r\ i s. 

Eroin th(“ risiarehes of Ilirt/ in ])artieiihir'it would ajipear 
that the gastric inncosa iloes not resjiond to tactile nor to chemi¬ 
cal stininli h\ p.iin. 'Fhe stoin.icli nmcos.i does jiot register 
th(‘rinal stinmii, ainl the sense of warmth and coolness fedlowiiig 
tin* ingi'stion of hot or cold Inpiids is larg(‘l\ dm* to tlu* t.ensi- 
hilit} of th(‘ (sophamis to these' forms of stimuli. The sensation 
of fulness ill the* stomae*h is elm* to tlu* eleep-pressnre se’iisihiHty of 
the miise’ular coat, ami is hrought about hy tension. 

The s(*nsation of hiinge>r ami cm])tine'ss i«, largc'ly a matter of' 
haliit, asseiciatcel with malaise* ami wiakmss. It i^ conditioned 
hv the disturhaiu’e in the pe*rioelicity eif the* miiseiilar hvjiertonus 
and ed’ neuronic e.\citahilit;N, normally the result of regular eat¬ 
ing.' 

' Ai*i*oriliiijr to W B (\iunoii anil \ L. \^^ashbllrn (Jmtr. Jour, of Phy- 
stoloav. Mare-li. 1912. y ol XXIX, ]) 4.").')), hunger is ilue to the contractioc 
not only of the* stomaeli, but also of the lovee'r part of the esophagus anel the 
intestines The> were able to pro\e a relationship between rhythmic contrac¬ 
tions of these organs and pam sensations. 
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However, even though pain in the stomach is not, as a rule, 
Lcc^rded as true visceral pain, jet it closely related to it, for it 
tnay be due to the tension alrcadj spoken of or to llie 8j>read of the 
disease to surroueding scnsitixo stnn-tnu's, t>i to the traction of the 
peritoneal connections, 'rhe ac<‘<inip.inMng tenderness is nnist 
often due *o In per a 1 in si a of tin skin, \olnntiir\ muscles and con¬ 
nective tissues supplied 1)\ tli.it sj <>iin nt ot tlie sjunal cord which 
receives the incoming stimuli Ironi the stimiacli itsdf and its con¬ 
tiguous structures. 

« 

AREAS OF REFERRED PAIN CAUSED BY STOMACH 

DISORDERS 

The an .is to wlmli tin* p.im of stom.ich <lisorders an* re¬ 
ferred are, lust, the (‘piii.isii luin, .iiid (in ni.iiiN c,isi‘s) the hack, 
in an area whndi, accordiPi; to (’iimiston and M.nl.ird, is hitwein 
the postei lor hoi (his oi both sc.ipul.e and opposite tin* spinous 



Fio S‘) -Aulas ot KLSLimLr) Paiv as (Iivi.n bv IIlad 
A One of the coinmorusf situations for pain 
B One of the coninioncst sites of Kastiic ]>ain 

C. Majlaid ^ncs this jioint opposite the 5th dorsal spine as one of the 

cuinmoncst lueations of gastru pain 

• 

•process of the fifth mtdnn. '1 he pani also often circles 

around from one of thesi anas to tin other, ami thej are often 
tender to the touch. The are*a sjiokeii of h\ (‘iimiston and May- 
lard as opposite the fifth eleirsal spine is gixen hj either aiitheiri- 
ties as opposite the ninth or tenth dorsal spjne. This agrees with 
« 
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my own obscrvalions and coincides more closely with the dedno^ 
tions of Head, wlio places the maximum points of tenderness in 
tlie seventh or (dglilh dorsal sefrnumts, opposite the ninth and 
tenth dorsal sf)iiu‘s. I»oas, on the other hand, locates the area 
of iiiaxiruurri teiuhTiiess as <’»pposit(‘ the eleventh and twelfth dor¬ 
sal spiiu's. \Vli(*n ])ain is }»rodnc<Ml in stomach disorders, it may 
he felt in any of the areas siipjdied hy the seventh, eighth, or 
ninth dcjrsal seginents, hut it is inortj apt to }>(> felt, and felt 


-I^IGHT VAGUS SUPPLIES 
POST SURFACE STOMftCH. 



more severely, in the maximal points of tenderness of these 
areas. 

In the accompanying drawing is shown the nerve supply to 
the stomach. It is .seem to he both sympathetic (splanchnic, celiac 
ganglion) and cerebrospinal (vagus). True visceral pain is con- 
vey(*d through the vagus, hut it is of the deep-pressure sensibility 
(tensi<ui) typ»‘allied to lh‘a<!’s ju'otopathic system. 

The ar(‘as of tenderness are of great diagnostic significance. 
The hyperalgesic areas (Head) affected in stomach diseases are 
the seventh, eighth, and ninth dorsal. The seventh and ninth 
areas are those most frecpiently affect(‘d. The upper one, the 
seventh dorsal, seems to he associated particularly with the stom¬ 
ach disease's causing vomiting. AVhen it appears, as a sequel to 
vomiting, it is freqiumtlv accompanied by pain in the area 
next to and above it, namely, the sixth dorsal. The sixth dorsal 
area is associated with disease in the lower part of the esophagus; 
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.' 4 <ioKB 3 eqttentlj, when both the sixth and seventh areas arc affected 
< die disease is somewhere near to and ])robably involves the esopha* 
gas. In the same way the ninth dt)rsal area is sliared by both 
the stomach and the intestiiu's, and when both arc affected the 
^ lesion is probably in the noifihborhood of the pylorus. When the 
seventh dorsal is involved, the ]iain, as a rule, eonus on within 
half an hour after takinj; fcuMl; while, if the eijihth dorsal is im 
volved, the pain gen(*rally conns on at li'axt an hour later. 

By stimulatinir the area in (he hyp»»_aaslrinni, which is hyper- 
algcsie, a refh'X contraction of (h(> iipjar scf^inent of the recti 
takes place. While in sonu' cases only a s(*j»inenl, in otluu's the 
entire rectus is thrown into contracti»)n. 

That the area in which ])ain is felt in stomach diseases does 
not necessarily corresjamd to tln< site <»f the ju;astric lesion, may ho 
seen from the drawing ( bH), where the projected outline of 
the stomach is shown, with tlie dark circle indicating tlu! area 
of tenderness in /j^ustric ulcer, the tenderness in no case being 
directly over the stomach. 

PAIN IN GASTRIC AREAS 

When })ain occurs in the gastric areas, it is necessary to in¬ 
quire into the following : (1 ) the character of the ])ain; (2) the 
time and manner of its a})pearance; (.‘1) its relation, if any, to 
the ingestion of fcK)d; (4) the duration of the ])ain; and (5) pre¬ 
vious attacks. 

Character of Gastric Pain. —(k'rtain types of gastric lesions 
have characteristic jiains; for instance,, that of gastritis is burn¬ 
ing; that of spasm of the pylorus is sharp and sudden; that of 
ulcer is very severe and is sharply circumscribed; that of per¬ 
foration is sharp and agonizing, and (piickly spreads from the 
site of its original location; that of acute dilatation is severe 
and constant, and is accompanied by symi)t<ims of collapse. 

It should also be bf)rne in mind that the severity of the pain 
has no proportionate relation to the gastric conditions, but often, as 
in pain caused by lesions in other organs, depends upon the 
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susceptibility of the nervous system and the sensitiveness of 
pain-receptive centers of the individual patient. 

Time and Manner of Its Appearance.—Should the onset l)e 

siul(l(‘ii, witlioiil any u])fiurcnt exciting factor# and without any 
previniiH liislory of pain, jierforating ulcer or pyloric spasm is 
to be eonsidt n <1. Iii jM-rforalitig u1c<t associated symptoms of 
collajise and spreading pcM'itoiiilis, with a diffusion and constant 
increase of llie pain, would be ])res(‘nl, wliile in pyloric spasm 
irregular pan*xvsuial pains lliat are sliarply localiztjd with no 
f<*n<leney lo s|)n*ad or (o becoiiu* generalized would l>e present. 

Acnl<‘ gasirilis is asso<daled witli lln* votniling of indigestible 
or ferincnlitig substances; (bis gen<*rally tells tlie tale. If the 
])ain is <»f slow onset, and (here ar(! at first discomfort, and 
fben a gradually increasing <listress until w«dl-niarked pain is 
pres<>n(, particularly if the pain is associate*! witli tlio vomiting 
of blood (eoff*•(‘-ground voinihis), it is necessary to examine 
f*)r gastri** carcinoma. 

Relationship to Ingestion of Food. —If the pain comes on at 
a dcfinilc lime after eating, and is rclic'vcd by vomiting, gastric 
nicer is llumgbl of. If it comes on iniiiiediately after eating, the 
cardiac end is affected; on the other hand, if it does not appear 
for an hour or two after i*ating, nicer of the pylorus is to be con¬ 
sidered. If, instead of coming on immediately, it niak(*3 its ap- 
])earance tme-lndf to two hours after eating, eareiiioina or liyper- 

ehlorbvdriii should be eonsidi'red. In carcinoma the coffee- 
■> • 

ground vomit is distinctiv**, while in liyj>ercblorliydria the excess 
of bydro(dilorie acid, with the absimet; of blood, is sufficient to 
imike a diagnosis. In early carcinoma, ])ain and coffee-ground 
vomit are alisimt. llyjierclilorhydria may occur from gall-blad¬ 
der disease, dnodeual ulcer, or be purely functional. 

Duration of Pain.—d'hc duration of the ])ain in any of the 
gastric disorders is variable'. Tt seems to be jiresent more con¬ 
stantly and for a greater length of time in those disorders which 
have an organic basis for their production. In carcinoma the 
pain is steady and jiersistent, while in bypcrchlorhydria and 
pyloric spasm it is associated with the ingestion of food. 
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Jhcfvioiia Attacks.—A history of previous attacks of pain may 

of value, in that it often is confirmative of the diagnosis which 
' the present symptoms would suggest. 

Associated Symptoms. —Constipalion is generally associated 
'with gastric ulcer, hyperacidity, and eareinenia. 

Pain Beflected or Referred to Gastric Areas. -When ])aiii is 
jlrescnt in the gastric areas, it nia_\ he n«>( of ga'^tric hiit of 
nervous origin (intercostal lUMiraluni) , or it nia,\ he projected from 
the cord (locomotor at.ixia. gem-ial p.^r.ll^sls, disstMiiinated scle¬ 
rosis), or it nia;\ In* a r<tle\ from oiln'r oriian-', as tin* nlerns, kid¬ 
ney, intestines, appendix, gall-hla<ld(M', panere.is, heart, <ir prostate. 

LESIONS OF STOMACH CAUSING PAIN 

The commoner lesions of the stomach eansing pain are: (1) 
displacemi nt; (:2) gastralgia; (•*}) h\p( rchlorlndna ; (1) <-ardiac 
or pyloric Spasm; (.5) acute* dil.itation; ((») acute gastritis; (7) 
chronic gastritis; (S) gastric erosions; (!)) gastric uh*(‘rs; (10) 
perforating ulcer; (11) new growths, and (12) ])erigaslric ad¬ 
hesions. 

Displacement of the stomach (gastroptosis) g(‘nerally causes 
no pain until it induces a dilal.iliou. Then the sensatiem 
produced is ratln*r a disagrecahle, nauscjiling feeling than 
a true pain. It is increased hy (>a1ing or h,\ st.inding, ami is 
decreaseel on l.'ing down or on supporting the alxhmien hy a 
bandage judiciously applied. 

Gastralgia or Gastromyalgia.- liy m.iny gastralgia is dis¬ 
claimed as a misnomer, because it is said that there is no such 
pathological entity. I»ut wh\ ^ 1 ’Ik stomach i'> an organ whose 
walls consist of inuseular tissue, ami w'h\ shouhl not this tissue, 
even though it is in\oluntai\, he subject to the same metabolic 
disturbances as are the muscles of the back, wdiicli under abnor¬ 
mal metabolic changes gi\e rise to lumbago ( The f)nly differ¬ 
ence is that ill the affected hack muscle the elianires act princi¬ 
pally on the terminations of sensory nerves in the muscles, while 
in the stomach walls the nerie terminals affect(*d are not sensitive 
in the meaning that they convey pain or touch sensation. There- 
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fore, for this irritation to be perceived aa harmful, that is, painftll]; 
it must be carried to llie cord, where, irritating some sensory 
neunni, the stirnidiis is carrie<l to the brain, where it is perceived 
ns coining fnini llie area of <]islribntion of this neuron. That such 
a changed metabolic and at the same time pain-producing lesion 
may exist in tlie stomaeli is in accord with the opinion of the 
majority f»f observers. 'I’lie condition, instead of being termed 
gastralgia, wliicli is only a general t(*rni, should be calhid gastro- 
niyalgia, although the term gastralgia is still in general use. 

Scdimidt claims that “the existen<*e of true gastralgia nsult- 
ing from purely anatomical and functional distiirbaiices is as cer¬ 
tain as the ])ain of dental caries.” Maylanl describes it as “oc¬ 
curring geiu'rally in those of a ncnrolic taint; and the jiain may 
b(‘ of the most excruciating charactm-, seizing tlie ])ati(‘nt in the 
epigastrium, and striking through to tlm back, radiating soine- 
tiuK's round tbe clu'st or waist.” It is mo^t (*rratic in the time of 
its appearance. Sometinu's it follows tlu* ingestion of fiHjd, while 
at other times it. appears without any kn()wri cause. It may 
sometimes apjx'ar j.eriodically at night, and at other times it may 
follow u])on any excessive! draft upon the n(*rvous system by 
worry or (‘Xcibuneiit. 'J'he pain is “gemerally out of all pro])ortion 
to otluM’ ])hysieal symjitoms of any suggestive physical elisease. 
The patient may also eomplain «tf a beating sensation, pulsating 
sensation, a f<*«ding of heat or cold. Periods of ])ain generally 
alt('rnate with ])eriods of com]»h‘te freedom from it.”^ 

I’he symjitoms usually associated with this condition are flatu- 


* This (•oiisiitcraiioii of the subject ilifTeis markedly from that given by 
Schniiilt, who c1as.sjnoa nil gn.strnlgias ns neurnlgic in origin. While it must be 
.admitted that stomach pain (h'peiais upon the irritation of iier\c terminal fila¬ 
ments for its prodiietioii, yet, as menlioned above, in a somewhat though not 
entirely similar coiiilitiou in the voluntary miiseles, the term myalgia is used. 
It seems that an analogous term, such as gastromyalgia, should be used for 
pain having its* origin in the stomach musculature. The general term gastral- 
gia, there! ore. is ill-fitted, ami is only to be useil in a general way to include 
those pains originating in the stomach, the etiology of which cannot be defi¬ 
nitely determined. 

On the other hand, neuralgia of the stomach is entirely different In its 
etiology from gastromyalgia, but is included, as are all stomach-productive 
pains of unknown etiology, under the generic term gastralgia.' * 
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distention, anorexia, cravings for food, vomiting, and py¬ 
rosis*. The Btoiiiath pains frequently alternate with attacks of 
migraine (same as in angina jhhMoims'), neuralgia of the head, and 
asthma. Women are more prone to gnsirouiyalgia than men, in 
the proportion of two to one, and it is nu»st eoinmon between the 
ages of twenty an<l forty-five. 

In an entirely dilTen'iit elass, but sliailitlv related to the 
pains we have just described, an' t!ios(> dm* ('illier to a secretory 
or a motor disturbance. Tlies(‘ will lx* eonsidt'red later under 
their proper headings. In tlie. meantime it is well to remem¬ 
ber, in considering the cause of stomach ])ain, that, the le.sseiicd 
resistance of the nervous system to ])ain-])roduction is of mani¬ 
fest importance. Some ju'ople, owing to disease or inherited pre¬ 
disposition, ar(‘ abnormally sensitive to ]>ain, so that, tin; percep¬ 
tion of si'iisations, which in others ordinarily would not ev('ii Ixi 
disagreeable, would be felt by tlu'in as sj'usations varying all the 
way from distress to actual ]>ain. In this coimci-tioii it is helpful 
to.know that gastric pains not of purely m'rvons origin an* influ¬ 
enced by the ingevstion of food and the ])osilion of tin* j)aliont, while 
those of imrely nervous origin anj not. 

The diseases acting as ju’C'disposing causes of gastromyalgia 
or gastroneuralgia are alxmt the same as those whi<*h cause a 
lessened resistance in the nervous system, and which are pro¬ 
ductive of cer(*brospinal neuralgia. Among them may be men¬ 
tioned anemia (chlorosis), infectious diseases, rla*umatism, sy])h- 
ilis, influenza, tuberculosis, excessive use of stimulants (alcohol, 
tea), sexual over-indulgence, gout, diabetes, uremia, and j)hysical 
depression. 

The reflexes which are sometimes ffHt as ])ain in the gastric 
reference area, and which in some case's are even accomjianied 
by vomiting, will be considered under the reflex j)aii!S of the af»pro- 
priate viscera, though for clearne.ss of conception they will also 
be described in our consideration of the diagnosis of stomach 
pains. These reflex pains in the epigastrium, as.sociat.ed with 
vomiting are due to disease of the gall-blad<l(;r, pancreas, appen¬ 
dix, uterus and appendages, etc., should not, as is done by some 
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authors, he placed under gastralgia, but should be considerefl 
■ under the Ic'sioiia of the different organs producing them. This 
is soujclinies \erv dirticiilt, for, in man}' cases, it is not easy to 
distinguish the origin of tin* difforent ])ains; for instance, gall- 
slnne colic is often confiisc'd wilh gastric ])ain, ytt it may be dis¬ 
tinguished from it li_\ its ])ar<»\\snial cliaracter, its tendency to 
Ik'couk* localized t<t the riglil and to extend around the right sido 
t(i the are.i iiiiderne.ilh the right sen])ul.i. At the same time it is 
associated wilh loe-ali/ed gall-hl.id«l( r t<-ndernes>., and ofteui there is 
a marhe (1 enlargement ed' the* gall-hlaelder anel sometimes a 
ge*nerali/e‘d jaumlie'e*. Angina j)ee*te»ris has aKo hee*u e*onfused with 
gaslrie* pain. Ilewe* the* pain, as a rule*, fedlows e\e*rtion, and radi- 
ale‘s into the* left arm am] hanel. Tiie* heart may he* tumultuous in 

c 

ae'liem, ami fre*ipie*nl 1\ lhe*re' are* s<‘\er(* de'pres'.icui anel a fear of 
death. 'I'he* a|)pendi\, alset, lias in many cases he*e‘U found to 
(*ause* e*pig.is|rii* pains; hut here* epigastrie* ji.iiu, wilh no tender- 
ne*s'^ ewer the* e'pig.isti ium. imt e)\e*r the* ap|ie*nelie‘(‘al regiem, is 
pre'senl. 'I'lie re* imi\ alsei he* a jialji.ihh* mash in the* same region, 
and the* p.iiu and tumor are* as^eie'iale el wdth \ennjting, eructation 
of gas and e*onsli|).ilion. Of diagm)*.tic impeirtance in elifferenti- 
aliiig p.iiu <»f loe'.il eirigiu freuii re*fe*rre*d jiaiii is the aelministra- 
tiem of loe'.d anoel_Mie*s, as e*e>e*.iin, alNpin, mouthed, anel phenol. 

* TIu'se* ge*ne r.ill\ cause* the* pain tei le*sseu eu* e*ease whe*u it is of 
leic.il irrit.ilixe* origin, sue*h as ete'ciir-. whe*n the lesion is in the 
inue*euis nu'iuhrane*, namel\, in ule*e r, e*are*inoma, etc. AVhen no 
efri*e*t is notie*e*el, afte'r the* adminisir.ilion e<f the le>c*al auoelyne, 
neureitie* le*sie>ns shemhl he* consid(*re*d. Of t*onsielerahle diag- 
imstie* imj)eirtaue*e is the fae t lh.it gastreun\algia is freepiently 
re*lie\e'd hy pressure. 

Hyperchlorhydria. - II;\ pe rediherhulria is the only secretory 
neureisis eif the htonuu*h w’Iiie*h ]ireMlue*es pain. This jiain comes 
on one-h.ilf to twe> Imurs afte*r ealiig, ami lasih a few hours, or 
until imu-e' fe>oil is taken, he’ing iiartieularly relieved by the in- 
ge'stioii of jirote'iels, ai el alsei hy alkalie-s. It is much less after 
large nuals, especially tho.se containiug much meat and eggs and 
deficient in carbohydrates. The pain differs from that due to 
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tilcer in being diffuse and extending over the entire abdo- 
^j^fn. It seems to be frequent in persons of neurotic tempera¬ 
ment, and is commonly associated with gall-stones. Ilypcr- 
chlorhydria is also frequently a^sociat^<^ with neurotic motor 
disturbances. The pain proilucul 1»_\ it ufteii is aceoiupaiiicd by 
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a consithruble beleliing of gas, generally preet'iled by a burning 
sort of pain, which stH'iris to run np iiiuler the st( riiiini to the 
throat, and is acctnnpanieil b\ the rtgurgitation of aeid-tasting 
fluid. The pain nia;\ also radiate to the liaek, to the axilla, and 
to the scapula. In .sonic instances tin* pain seenis to be due to 
the presence, cacii in small (pianiities, of li,\droebloric acid. In 
these patients tlieix* is a peculiar antipatliy of the stoniiicb to the 
presence of any acid. 'J’lie examination of tiic stomach ctmtenls 
often shows a normal <ir c\en a subnormal percentage of acitl. 

Hertz has shown that the gastric mucosa is not painfully 
stimulatfd by excess of Indrocliloric or other weak acids. It is 
probable that the heartburn of so-called hyperchlorbvdria has 
nothing whatever to do with acid production, and that the term 
is a misnomer. The hot sensation is closely rdatid to that felt 
following the ingestion of alcohol, and is fdt nmst often following 
slight regurgitation due to the pr(*sence of excfSsive amounts of 
gas. Hertz maintains that heartburn is an (‘sophagcal sensation, 


AW 
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not a gastric one, and is due to the stimulus of excessive carho* 
hydrate fermentation (hot bread—^biscuit—causing the so*called. 
iniddiiig heartburns). This causes the production of alcohols^ 
Withers, and <»rganic acid in the stomach, which by regurgitation 



Fic. 0*2 .-~Pain Radiation. 

Crosses indicate the sites of pain and the lines with arrow's indicate the 
direction of the ])ain rudialion. 


act iijKiM the lo\V(‘r end of the esophagus, thus giving rise to the 
classical lu^arllmru (‘rnuK'ously inlerpreU'd as a hyperclilorhydria. 
For a further iiilerprelation of the causes of jiaiii in hyperchlor- 
hydria, see gaslrii; ulcer. 

Pyloric or Cardiospasm. —The stoniach resembles otluT divi¬ 
sions of the hollow abdominal viscera in that it is subji'ct to colic; 
but the ]»arts ehieilv alfeeted are llu‘ ])ylorus and the cardia, as 
the intervening portion has so gn-at a lumen that it contracts en 
hloc h'ss H'adily. Tlien, too, this part of the sfitmueh is so situated, 
and its attachments to tlie adjacent viscera are so arranged, that it 
may undergo considerable distention w’ithont any symjitoms being 
produced; hut as soon as the distention becomes excessive and trac¬ 
tion is made on its peritoneal and diaphragmatic attachments, 
pain results. The same is true, when, oAviiig to the contraction 
of the pylorus or cardia, a change in the relationship of these two 
parts to the surrounding viscera results, and a pull on their peri¬ 
toneal attachments occurs. 
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-t; By reference to the anatomv it is seen how the cardia of the 

' c %• 

..."stomach is immediately belcw the opening in the diaphragm, and 
. how, when it contracts, especially when the stomach is full, there 
must be a stretching of the gastropltmiie ligament, with resulting 
pain. The same is true of the pylorus, but here the pull is made 
on the gastrobe]»atie onuuitum, and possibly also on the gastro¬ 
colic omentum. Jlertz claims tluil the pains in pyloric or cardiac 
spasm arc really tension ])ains, dne to dist<‘ntiou of a segment 
of the stomach. Tn jiyloricr s|)asm a persisting contraction of the 
pylgrtis occurs as a ri'Hcx from the ])r(senee <d' an e.\e(‘ss of IfOl 
in the stomach. The peristaltic wave in the stomach, Indiig ex¬ 
cessive from the IHM stimulation, jnishes the foo«l onward until 
it reaches the j)rej)yloric part <»f the stomach; from here, owing 
to the clo.'sure of tin; pylorus, if. cannot a<lvancf> further, and 
tension is made upon tla* stomach walls at this point. 

From this it would seem that, not only is tlu; small jiart of the 
stomach at the pylorus involve*!, but that al.s«) a largo part, if not 
the entire stomach musculature, is involved in the contraction. It 
is hardly probable that the contraction of the constricted ])art of 
the bowel at the ])ylorus could s(» alt(‘r the relationship of this one 
part to the gastrohe[)atic or gastrocolic omentum that the stretching 
of it M’ould 1)0 groat enough !*> cau.sc; th(> .severe and widely diffused 
epigastric pain which is sometimes pres(;nt. Anotlar argmnent in 
favor of the participation of the muscular wall is that the pain is 
relieved by vomiting. 

A somewhat similar cause exist.s for th<) pain in hour-glass 
stomach. Here a portion of the stomach is contra<‘ted, and an hf)ur- 
glass stomach results. I'he foo<l entering tlio uf»})<.*r compartment 
is pushed forward by the peristaltic waves until it reaches the place 
of contraction; here it is unable to ])r<jgress further, and at this 
point tension is made on the gastric walls, ami pain ro.sults. As 
would be expected, the pain is not felt when the stomach is empty, 
but results only after ingestion of food and drink. It is relieved 
by vomiting. 

The cause of pain in cardiospasm is the dilatation of the ter- 
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rninal portion of the rsophagim. This is the result of 8tft8is.ilil^ 
foofl, (liio lo Hpasrno<Iic olo.siirc of the cardiac-sphincter. In cardi6^'f; 
sj)»sm tli(t pain ooiucs on imnictliatcly after eating, is fairly 
slant, and scciiis Id !«• lor-ated henealK the costal margin at the left- 
scjventli cti.'-inl carlilagc, wIn’K* in jivNtric K|)asin flic jiain is localized 
in tlic niidliiic, ahoiit niidwav hclween the nnihiliens and ensiform, 
ai.<l *‘oiiu‘s on two or iliroe hours after eating, /. r., at the time of the 
jtassage of the gji.>lrie contents ihroiigli the pyl<»ric o]>ening. Both, 
j)aiiis have a Ivpical )iaroxysnial gripping or twisting character, 
and an* ecpially severe. 'I'lie p_vlori<* spasm geiK'rally is relieved 
hy vomiting, whih* canliospasm gi’adnally [)asses (df, no vomiting, 
as a nih*, oeeiirring. In holh ml<Inight attacks an* very frequent. 
It. seems al.so that in .some ca.ses tin* ertntraetion «)f the cardiac and 
py!ori<* sphiiu*ters alone can <*anM* n llectecl pain, this pain being 
dm* to lh(* iimisiial s(pi(*e/ing of the nerve terniii'als in the muscular 
lisstie, the n*sidl of the ahiiormally seven* coiitractifiii. For the 
production of pyloric spasm ]>ain it is not always n(*c(*ssHry that 
the stomsn'li Ik* full, for in many cases when it is empty the irrita¬ 
tion of tin* gastric s(*cn*tions (which in this etnnlition arc often 
highly acid) will produce it. Also, it esm Ik* rt*li<*V(*d hy washing 
out tin* sloimich. 

A similar contrai'tion of tin* mns(*nlalnre of the pylorus and, 
in sonu* <*as( s, of tin* entire* stomach and duod(*nnm is the cause 
of hnng«*r-pain. 'Phis dillers from ettrdia and pyloric spasm in 
that it can Ik* nlieved hy tin* ingestion of food, provided the 
stomach mucosa and nius(‘ulatnr<* an* intact. The ingestion of 
food will not reliev(* the associatid hung(*r-]niin present in ulcer 
or carcinoma of the stomach, hccaust* the food, (.»f itself, is an irri¬ 
tant in such conditions, and aggravates instead of easing the 
sjmsm. 

In all these conditions, after tin* pyloric spasm has persisted 
ftw sonn* time, a dilatation of the stomach results. This dilata- 
tit)n. in turn, causes gastric ]»ain, hecansc of the traction and 
pull of tin* gastric walls on the omental attachments. The pain . 
is of the same kind as described in acute dilatation of the stom- 
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only io dilatation the result of pyloric spasm the pain is 
^ Added to the previously existing spasm pain. In acute dilatation 
8lao> the pain is more generalized, and lK>conics constant, while the 
pyloricrspasin pain is pnr«)xyMnal. In case of dilatation of the 
stomach the epigastrium is dist(Mid(‘d, tlu' oullinch of the stuni' 
ach are plain, ami vi«.il)le gastric |H'n>^lalsi^ can la* seen; also, 
on listening, borlM)r\gnii and IndtMina mdscN can be luaird. 
Suceussion someliines gives rise to a spbisbini' sound. Krm lo¬ 
tions of sonr-tasting tlnid are also j)res4*nl. 'I'Im'sc associati'd 
syniptoins generall\ come on \\bcn the p.iin is most scxeri*. If 
vomiting occurs, and tbe spasm has been of soiin* duration, 
large qnantiti<'s of gastric contents an* »*\pellcd. SomctimcH 
the attacks of colic are ac(‘ompani<>d In a mild cbill of 
nervous origin, (>l(*\at;on of the temperatnn* lu ing entirely 
absent. 

Pressun* on tbe disfi'uded slom.icb is will borne, and is fre 
quently app1ic*d b_\ tin* patient, lH*c.ins( it sc« ms to j|id in tbe fore 
ing on of tbe st.ignat(‘<l stonnu'b contents. 'I'lie |)ain is incri'.ised 
by tbe eating of indigestibb* foods, .\ccording to Si'bmiilt, cold 
applications to tin* epigastrium seem to lx* belli r borne than hot 
ones, and to be inon* bi'iieficial to the patient. 

Acute Dilatation of the Stomach, .\eiiie dilatation of the 
stomach fr(*finentl\ is a cause of tbe nio«.| severe pain. It i.s prone 
to occur afti r operations, especiall> those in which there lias been 
considi'rabli* handling of the abdominal \ iscer.i. It comes on, 
as a rule, three or four da_\s following the operation. I'a many 
it is held to be onl\ a s\mptom of a peritonitis, wliicli, it is 
claimed, i.s present in e\er} case of such vomitini;. .\t first there 
is a f(*eling of distress in the epigastrium, which soon increases 
until severe pain is felt. Ibis is generailv aceomjianied by the 
vomiting of a grr'cnish fluid, and by a gradual ubdominal disten¬ 
tion, with rise of pul-e rate, and sign*, of -evere svsteniic distress. 
This state, unless rdieved, is ra}»idlv fatal. Acute dilatation ahso 
occurs in many patients who have not Ix-eii subjected to operative 
interference, but generally it is not of as severe a form as in the 
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operative ones. In both of these conditions the pain is of a diffusa 
nature, and is locate<J in the epigastrium. Because of the acid ooU* 
dition of the stomach <*oMtcnts, the pain may be partially relieved 
by the ingestion of alkalies; but the only sure relief is from xe- 
[>eute<l stomach washing. Should stomach distention be suspected, 
it can be confirmed or disprovt'd by ])cr(Mission and palpation, as 
well us by the st(»mach tube, by which, if gastric dilatation is 
present, larg(; (pianlitics of greenish fluid may be removed. 

In some cases distention <tf flu* stomach may be associated 
with distentif)n of the duodenum, and, when this occurs, as in a 
case rej)orted by''rorranec* (.ITT), there may be pain under the 
right shoulder and over tin* eighth and ninth ribs to the right of 
the s|>inal column. 

Th(! pain (»f gastric dilatation is also partially due to the trac¬ 
tion which the <liaj>liragtn exerts on its costal attachments, owing 
to the iijiward force* exert(*d upon it and its coiisecpient displace¬ 
ment by tlu; dist(*n(led stomach. 

Acute Gastritis. —Although the stoma{*h has no special tactile 
sensory nerves, it resicts painfully to inflammatory l(*sions. 
When inflammation is }tr(*.s(*nt in the .st(mia(*h walls, the adjacent 
lymphatics become involved, lymphangitis results, and this in¬ 
flammation spr(‘ad.s to the pari(*tal p(*ritonoum through the im¬ 
mediate attachments, and causes it to be(*oim* hypersensitive. At 
the same time the inflammation of its walls causes the stomach 


to become very irritable, and to n*act much more strongly than 
usual to stimuli; so that, on tin* entrance of food and drink, it 
contracts to a greater than normal degree. This produces trac¬ 
tion much greater than normal on the inflamed mesentery, and at 
the same time <*auses tension within its own muscular coat and 


pressure upon the m'rvcs of deep sensibility with resultant pain. 

In gastritis the subjective pain is f(*lt in the epigastrium, and 
at the same time the gastric areas of hyperalgesia (Head) may 
be present. The subjective pain is of a dull, aching character, 
increasing to a sharj), burning on the ingestion of foods. Anotlier 
characteristic of this pain is that it seems to run directly through 
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i to -the back, this being most probably the result of tbe initation < 
of the inflamed peritoneum arouiul the cardiac opening, which 
lies very much closer to the back tlian it does to the anterior 
abdominal wall. On making pressure over tlio epigastrium, pain 
is elicited; light pressure bringing out, in many cases, the hyper 


’ Pain in <‘pi|ia«triuin goes 
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Fig.93.—Figure Illustrating the Location of Pain in Acute Gastritis. 

algesic areas of Head, while deep pressure brings to light the 
tenderness of the subserous j)eritoneum, which, because of its 
lymphatics, is frequently involved in the inflammatory process. 
This juiin varies in intensity and seems to have some ndationship 
with the severity of its lesion, so tliut the extent of the gastric 
inflammation may partially be judged from the magnitude of the 
pain. 

The pain of acute gastritis is fairly sudden in its onset. It 
may follow a night of alcoholic indulgences, or occur after the 
eating of indigestible substances, and is associated with nausea 
and vomiting. It may be so severe that mor[)hin is required to 
relieve it. In some cases there are an elevation of the tempera¬ 
ture as high as 104 ° F. and an increased ra[)idity of the pulse. 
The recti muscles of the upper abdomen are also contracted, espe¬ 
cially on the left side, and are slightly tender on palpation. 
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Ohronio Gastritis. —Chronic gastritis is generally not paiiilli)S|, 
though after eating thcTc may he a feeling of discomfort. Rie* 
gel, 'aeeonling to (liliiride, claims that in the atrophic forms of, 
gastritis iIk jiaiii nsenihles that of the gastric crisis of tabes. 

Gastric Erosions.- (lastrie erosions, as pathological entitieSi 
oceup} a po»ilion int( imediate to gastritis and ulcer. Pathologi* 
caliy liny aie less e\t( iisj\c than iih'eis, an<] iiiort* intensive than 
gastritis. 'I'he ji.im jirodueed is of a <liill aidiing character, and 
seeiiis to e\t( nd throiu^hoiit tlu* entire stoimudi area. It is not 
affected h\ pressure or l>\ change of jiositioii. It generally comes 
on after lating, persists an hour or two, and then gradually sub¬ 
sides; hut it iiia_\ Ite ju-esent irresp<‘cti\e of the intake of food, 
and inter\als m.i_\ Ik* present in which there is absolutely no pain. 
^'he course* of the* disiMsc is pivdongeel. Mm.iei.ition, loss of appe¬ 
tite, and, in nian\ eases, heinateniesis may risult. 

Gastric Ulcer.- (lastrie uh‘< r, in its pain pnaluction, depends 
upon praetiealls the sanu* factors as thus g.istritis. The lesion 
in ulcer is eirenmseril»(‘d, while tli.it of gastritis is diffuse. Both 
an* assoei.itid with iMiiphangitis, and it ib this 1}mphangitis 
which eonti iliiit(‘s gre.itl\ tt) tlie pain th.it is jirodiiceil. That the 
pain and ti nderiu'ss which an* felt on j).ilj)ation are not jireseiit in 
till* stom.ieh Imt in the abdmiiinal w.ill can lx* demonstrated from 
the following premises: 

(1) The ulcer, in most cas< s, is on the posterior w’all of the 
stoinneli, and pn ssun upon it through the abdominal wall, rigid 
bc'cnuse of the contraction of the ri'ctiis, is almost impossible. 

(li) 'riie pain and tenderness are con^tant, while the relative 
position of the ulcir is alw’a^s varying, depending ujion move¬ 
ment of the stomach due to respiration, peristalsis, distention 
with food, liquids, gas, etc. 

(.‘1) On exposure of the stomach by exploratory laparotomy 

the ulc(‘r nia\ not be found iuiniediatelv beneath the area in which 
• « 

the jiain and tenderiu'ss had been felt. 

In the following drawing, ^Mackenzie (.580) illustrates the 
relative position of the pain and the site of the ulcer. In his 
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P i tile site of tbe ulcer bore no relationdiip to tbe site of tiie 
but tvben the nicer was near the cardiac end of the stom* 
the localized pain and the cntancone and muacniar hypcral* 
•geaU were situated high in the epign^itriiim, while if the ulcer 
was situated near to the pylorus 

it caused pain low down in the 'Vs. 

epigastric region. 

It is claimed that in ^orno f Wf //-r^\d \ 
cases it is the contraction of the / /\\ » 1 
pylorus which causes pain; in i ^ A 

others that it is the contract ion \ / 

of the bundle of fibers which ® 

surrounds the j)rep\loric region 1^/ ® ®' 

of the stomach and scjiarates the j-^ ©~^-\ 

antrum priori from the r<Nt. In / « \ 

one case IMonllin reports a cure yX—I-LJ 

from the ulcerated condition \ y 

and the pain by section of these 

fibers (Mansell JMoulliri, .^78). - hoiAnoN or Pain in 

(JAsriiH Uki.u 

In this case neither ule< r jjj fiprun* the aua A hliows the 
nor scar could bo found when ari'a of pain when the ulcer was 


nor scar could ho found when ari'a of pain when the ulcer was 

,r , , 1 z at the (uidiuc cud of the stomach 

the Btomaeh ««., oiionod, V) that 

it was probably only a ease of middle of the lesser euivature b; 

hypertronhu-d pylonis. ^ **>“ 

mi 1 • . pylorus e. 

That the pain in gastric 

ulcer is not due to lupc raeidit} of the stomach e»int<‘nts can 1 m> de¬ 
duced from the fact that increase in the h\|ieraeidity, due to the 
ingestion of acids, produces no inerease in llu* pain. It has also 
been showm that pain cannot he produced liv irritation of the nor¬ 
mal mucous surface of the stomach. The n'siarclus of Ili'it/ also 
tend to show that an ulcerated surface is insensitive to acids in the 


strength found in the stomach. 

* In some patients an ulcer of the stomach causes no pain. 
When this occurs the ulcer is generally situated on the anterior 
surface^ near to the cardia, no adhesions having formed between 
it«and tbe parietal peritoneum. 0. W. Habersbon, in 1859, was 

» p 
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one of the first to show that ulcer confined to the muooue nSoia:; 
brane alone was not painful. Tic likewise claimed that cancel 
and other diseases, while restricted to the mucous membranO) 
produce no pain. 

The pain of gasiric ulcer can generally be distinguished be¬ 
cause of its several cliaracteristics, as follows: 

(J) Time of Onfiet .— I*ain generally Ix'gins immediately on 
the entrance of food into tlie stomach, and gradually increases 
until it reaches a (dimax (at the tina* the pyloric (‘nd is at work), 
and then, as the stonnudi enipti(‘S itself, it becomes less and less, 
and gradually disappears. It is also relieved by vomiting, and 
in many cases by the ingestion of alkali(\s. After an hour or two 
it ceases, 'i'he longer the intiTval betw(‘en th(‘ tiiiu* of ingestion 
of food and the apj)earanee of the ])ain, the farther away from 
the cardia and the nearer to the pylorus is the ulcer. If it has 
occurred iniuicfliately after eating, the ulcer is ])rohably near 
the cardiac, orifice or the lesser curvature; if two or three hours 
after, it will be at the pylorus; and, if four hours after, and 
relief ensues on taking food, the ulcer is probably in the duo¬ 
denum. 


■~n. 


(2) Charocler.— The pain, as a rule, is of a dull, boring char¬ 
acter, and is gen(*rally lo(*nlized to a small area in the' epigastrium. 

It ituiy radiate to the back. Sometimes, instead of a pain, there 
is presmit in tlu' epigastrium a dull, disagreeable, constant sensa¬ 
tion. When this is present, adhesions, jH*ritonitis, and increased 
continuous secretion of gastric juices are likely to be found. The 
statement that the ulcer can l)e mapped out by percussion is mani¬ 
festly absurd, as can readily Ix' understood from a study of the 
origin and propagation of gastric pain. A peculiarity worth 
noting is that the pain is most severe when the ulcer is located 
on the posterior surface, because, in this location, it is nearer to 
the parietal peritoneum, upon which there is more drag than 
would occur if the ulcer was situated upon the anterior surface. » 
In some case's there may be a burning sensation after eating, and 
the pain may radiate to the sides of the chest and shoulder. The 
sensation varies from a feeling of distress, that is hardly notic9^ ‘ 



' ' ' ' 


LISIONS OP STOMACH CAtJSlNG PAIK 


446 


le, to a pain of the greatest severity. This pain has been 
cjH^ribed as cutting, gnawing, piercing, or burning. 

,, The pain of pyloric ulcer is, as a rule, greater than that of 
cardiac ulcer. 

A very strong reason why this shonhl be so is that the pylorus 
is relatively a fixed })or(ioii of the stoiiiaeh, and in distention or 
contraction of the stoniaeh it does not ehnngt' its ])osition according 
to the change in the ])osition of tin* n'lnaiialer of the stoniaeh, con¬ 
sequently pull is made n])on it, and it is this pull upon the already 
irritated strnetnres that eanses ])ain. 'I'liis j)ain seems to occur 
most frequently in tin* inid-lionrs of the night. In some, eases jisy- 
chical disturbance, as anger or gr(*at <‘inoli(»n, seems to be conducive 
to its onset. 


(3) Tenderness .—Tn gastrio nleiT, the teiid<'riiess which is 
in the epigastrium, in many eases to the right of the inwlian 
line, may, because of adhesions, Ik* localized in otluT parts of the 
abdomen. Ulcer of the stomach differs from gall-stoiu’ and all 
other colics, in that the jiatient is very sensitive in the upper 
abdomen, so that in many eases he will not bear even the slightest 
pressure, which is exactly the opposite to what occurs in eedic, for 
here pre.ssure seems to give relief. Tlui tenderiKiSs to jialpation 
and percussion associated with nicer seems to vary according to 
the degree of distention of the organ—the greater the distention 
the more severe the a.ssociated })ain. 

The tenderness elicited on jialpation is of two types, super¬ 
ficial and deep. The superficial fmwlerness is nuirely an expres¬ 
sion of the hypersensibility of the skin, whih; the rieep tenderness 
expresses the hyjjersensibility of the muscles, subserons perito¬ 
neum, and the peritoneum (jtarietai) in imme<liule ass(x:iation 
with the ulcer. When the tenderness is due to a hypersensibility 
of the rec'tus muscle, it w'ill be found that the muscle is in a state of 
contraction, and that this contraction is hxtalized to the upper 
segment. The contraction is more marked, generally, on the 
fight side than on the left. This localized contraction, the so- 
called visceromotor reflex of Mackenzie, has, in some cases, been 
mistaken for a tumor. Sometimes, if the patient is very stout, it 
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with ordinal^ palpation to elicit pain in the rectus. It. 
becomes necessary to make very firm pressuro, with the abdo- 
I tnrni as relaxed as possible, so that, the area of tendeniess may bei 
refined. After having examined the abdumcii it is well to examine 
.'3lhe back. Here a tender area to the left of the tenth, eleventh, or 
' twelfth dorsal vertebne may be prc'seiit. Pereiissi<m is frequently 
used to exactly define the area of leiulenies.s. The lyiiqdiatics 
from the pylorus are in association witli i1h‘ upper abdominal 
wall on the right side, while the lymphatics from th(‘ cardiac end 
of the stomach are distributed to tia- uppt'r abdominal wall on 
the left side. Since ulcer is most common at the pyloric end of 
the stomach, this will account for greater frequency of increased 
rigidity of the right rectus. 

(4) Dirf .— h’oods causing tlu* ]>rodnclion of j)ain, or increas¬ 
ing the pain already present, are those which are of an irritating 
nature or are difficult to digest. Of the first, an* corn, crusts of 
bread, some breakfast foods, as grape-nuts, chc'rries which have 
been swallowed with their })ita, etc. In the second class, pork, 
fresh baked bread and hot rolls, boiled cabbage, encumbers, 
unripe fruits, strongly spi<*ed foods, the various sH^|lds, and pota¬ 
toes may bo included. Of the licpiids causing an increase of ulcer 
pain, are those wdiich are highly acid, or thf>sf* which contain alco¬ 
hol, as whiskey and Is'cr. In many <*as(‘s, also, those drinks 
which in themselves are stimulating or irritating, as coffee and 
tea, increase the pain. (Vdd drinks likewise sonn times induce a 
paroxysm of pain. The foods which, are well boriuj in ulcer are 
meats, particularly 8cra]»e<l meat (beef), milk with lime water, 
and farinaceous gruels. Smoking sonntimes seems t() induce 
pain. Possibly this is a result of a stimulus to eontraetion known 
to be caused by nicotin. Jf the ulcer is situated near the i»yh)rus, 
and the stomach is adherent to the pancreas, tho pain is fedt most 
severely in the intervals of gastric digestion. Jt is temporarily 
relieved by food or draughts of water. 

(5) Change of Position .—If the pain is worse in certain posi¬ 
tions it can be assumed that the position in which it is worst is 
the one in which the stomach will be so situated that pressure 
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will be marie upon the nicer by the stomach contents and abdomi¬ 
nal viscera. A chanpfc of position will also, in many cases, cause 
a kinkiiif? or iKiTuIiiifij of the i)yloru.s, and this, in turn, produces 
traction upon the ulcer-bearing surface, thus causing pain. 

It seems to be tbe rule that a right lateral position of the 
boily is most paiiiJ'nl in ulcer of the pylorus. Tbe opposite seems 
to Ik- true in cases of fundus >i!cer. 'J'bis rule, though, is true 
only before adbesi(uis have formed. After tiu-ir formation such a 
change; of pftsition of tbe IkmIv that the stoniaeb will have a tend- 
rmey te>drop away from an<l pull upon tbe adhesive surface, would 
cause an excess of pain in the ulcer and a<lh(‘sion ar(>a. In all cases 
the j»uina dm- to changt; in tin- position of the body are increased 
at tlu; tinu- of the s])oiitaueous atta(-ks common to ulcer. In many 
patients, in whom tbe ideer is on tlu- posterior surface, relief is 
found during tbe attack by lying on tbe abdoim-ii. JJfting, strain¬ 
ing, currying heavy loads, jumping, and rowing, and. in some cases, 
going up and down stairs, (-xc(-ssive respiratory movement, cough¬ 
ing and snc(“zing, running and walking may U- j)rov(K-ative of pain. 
During attat-ks tb(‘ patii-nt may Ik- crouclu-d, tlu- lower limbs being 
flexed, and the Ixxly bent forward, lie may lie on the back or 
abdomen, or on either om* or tbe otlu-r side, d(*])ending upon the 
location of tlu- ulcer. 

(tJ) Ulfftarif ,— (lastric. ulc(-r gt-ncrally gives a history of at¬ 
tacks of h-ft-sided pain, which may or may not Ik' accompanied 
bj' vomiting. I’liis pain gradually ])ass(>s <dT, and the patient may 
be free for scvt-ral weeks or months; but again the j)ain comes 
on and lasts a little longer than in the first attack. Thus the 
pain continues to come and go, (-ach attack being i)f briefer dura¬ 
tion than the previous one, and occurring at successively shorter 
intervals. 

Condlfionit accompauiflng and associated with gastric ulcer 
are: (1) Vomiting, which comes on generally after the ingestion 
of food, especially if the food be of an irritating kind. It occurs 
one-half to two hours after eating, but may take place almost 
immediately. The vouiitus of an ulcer patient is somewhat char¬ 
acteristic, in that it often contains pure blood. , 
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, - (2) Constipation is frequently present ^ 

(3) Anemia sometimes oeeurs, and is due to the loss of blood 
in the vomitus or in the stools. 

(4) Blood is sonietiines seen in the stools after a meat-free 
diet. 

(5) IiIntero]>losis fre<jnenlly aeer»ni|>uiiies ])ylorie iileer. In 
this case a pro])erly atljusted ahdoniinal supporter, the takiiif' on of 
fat, or the juvsenee <if prejrnanev fre»piei\ll_v eases the eomlition, 
the cause of the relief iu the latter iustauee heiuj' due, as Sehiniclt 
suggests, to the elevation uf the ahdoiuiiial viscera by the rising of 
the enlarged nt(>rus. 

(6) Pyrosis or regurgitation of sour-tastiug iluids sometimes 
occurs. 


(7) Belching of gas and tympanitis arc conunon. '^I'he belch¬ 
ing of gas, with the a<‘compauyiug sour-tastiug eructations, is 
almost pathognomonic of gastric ulcer. 

pKRF(>i{.\Ti.\(f ri.riMJs.—^riie pcrloratioii of a gastric ulcer is 
one of the tragedies of uunliciue. It is ushere<l iu with pain 
(Eisendrath, which is s(*vere and sudden, and of an intense, 

agonizing, or stabbing charaeter. If th(‘ ulcer is on tin* anterior 
stomach wall, and is in intimate contact with lla* anterior abdom¬ 
inal wall, the i>ain may la; fedt at lirst arouiul the nav(*l. In either 
case, as the associated ])eritonitis extemds down into the right 
iliac fossa, it raj»idly becomes ditTused. I'ho original j)ain is now 
accompanied by the sharp, intense pain that is so charact(;ristic, 
of a spreading peritonitis. The abdominal muscles Ix-come rigid, 
and marked tenderness <levelops on the right, side. A complica¬ 
tion of this kind can be diagnosed from appendicitis in that the 
muscular rigidity in ai)pendicitiH is more markedly hjcalized to 
the right iliac fossa, and alsf) from the fact that in gastric ulcer 
there is often a history of hernaremesi.s, pain after eating, and 
occult blood in the stools. Tf the case is first seen several hours 
after perforation, it \s almost impossible, because of the asso¬ 
ciated peritonitis, to diagnose the origin of the pain. 

Diagnosis of Gastkic Tix-kii. —The pain of ga.stric ulcer dif¬ 
fers from that of gall-stone colic in the following ways: 
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(1) Pain in gall-stone colic is paroxysmal, and has a t^dea^ 
to radiate ov(>r tiic right side to the right scapula; also it is 

in the right shoulder. 

(2) \'<)initiiig nearly always relieves the pain of ulcer, while 
it may ha\e no iiotieeahle efFe<*t on gall-stone colic. In ulcer’the 
vornitus oftini contains hlnod. In gall stone eolie none is present. 

(.*{) Local anesthetics and mild drinks often ease the pain of 
ulcer. I’lic}' would ha\(' no (fleet on gall-hhidder eolie. 

(1) In gall-st<»ne eolie th(*re is fi-Kjiieiilly a history of pre¬ 
vious adaeks, with an aeeoinpan\ing jaiindiee. 

(’holeeystitie pain is also often ini'-taken for ulcer pain; but 
in the former the pain is constant, and the dilargdl and very ten¬ 
der gall-bladder can be f( It. Lain of hepatitis has sometimes been 
confused with the ]»ain of gastric nicer, but in the fornier there 
is a tenderness ben(*alli llie right eo«.f.d margin, and the liver is 
g(^nerally enlarged. 

From e|)igas|rie hernia gastric ulcer can be diagnosed by the 
p!i,\si(*al signs of the berni.i which are jm'sent, and the impulse 
on (‘onghing and straining. Dmxhmal ulcer is hard to distinguish, 
a.s the jiain s\m|)toms in the two conditions are almost identical, 
but al\|iin and eoe.iin often relie\e the ]Miu of gastric ulcer, 
w’hile tlu\\ ha\e no effect on that due to ulcer of the duo«lcuum. 
To distinguish })\lorie from duodenal ulcer ^Ieniii(‘r ((Kib) has 
devisc<l the following tc'^t. lie gi\es the p.iticmt one pint of 

milk. 


In riilorir llrcr 
The pain is rtdiiwed after a 
few' swallows, and gradually 
disappears. 


In Dnoddinl Vlccr 
The p.iin remains with the same 
intensity for .“>, 10, or 15 
ininuhs; then the patient 
belches gas, and suddenly the 
pain is relie\ed. This re¬ 
lief is synchronous with the 
opening of the pylorus, the 
belching of gas, and the pas¬ 
sage of the stomach contents 
into the duodenum. 
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Aeiite pancreatitis often gives rise to symptoms similar to 
^^hose of gastric ulcer; but here there aro generally an associated 
shock and collapse. The pulbc is eonsiderably elevated, and a 
‘tumor (enlarged pancreas) often deYeloj)^ and lies across the * 
iippiT abdomen. 

Angina ])eetoris luis also lu'cn niistak(‘n for ulcer-pain; but 
the assoeintid collapse and fear of iin]>ending <l(‘alh, the pr(‘senco 
of uncoiiscioiKsness, and the radiation of the pain to the left 
shoulder and down the left arm iu.iki‘ lli(> (liat>nosis easv. In 
angina ])ectoris \omi(ing lioes not occur, and dii‘l, as a rule, 1ms 
no effect on the inei(l(‘nc(' of the pain; Inil e\(‘rcise and violent 
emotion soem to lx‘ inciting factor'^. 

Appc'iidicitis ]>ain, especially if il occurs in th(* ngion of the 
umbilicus and is associated W'ith Aomitine;, has frctpamtly bien 
mistaken for that due to gastric lesions. In appoiidwitis Morris’s 
and Mcliurne\’s points niav be t(>mlcr, and tlicrc ma\ also he re- 
fleeted visceral h\|»eralg< sia in tlu' ar<'a nsnall\ associated with the 
appendi.x. These*, with tlu* ahs(*nc(* of definite sMiij)lonis of sttun- 
ach in\ol\enient, make tlu* diagnosis certain. 

Renal colic can hardly be* mistaken for gastric-ulcer pain; 
the peculiar radiation of its pain downwanl and inward to the 
pubes makes its differentiation somewhat easy. 

Tlu* pain of gastric carcinoma will be diir(*rentiated when it 
is considered a few jmges further on. 

The diagnosis of chronic ulcer of the stomach is <*usy, and 
when all (ff tlu* classical symptoms jire present can scarcely occa¬ 
sion ]M*rjde‘.\it\. When, howe\(r, this is not the eaise, it may be 
exceedingh eliflicult, or e\en impo-sihle, to make* a pe>sitive eliag- 
nosis. Im])e)rtant diagnostic factors have* alre*aely he-eui indicated. 
Tw'o othe*r eliseases of the ‘-lomaedi, gastralgia, or gastreidynia (as 
the expressiejii of fune*tional ne*rvous disturbance), anel carcineuna 
resemble the symj)toni-j)ie*turo of uh'er when ulcer ele*viates from 
its typical course. Jt se*erns advisable to tabulate their important 
points of differene'C, as follows:^ 

*Moe]ified from “Modem Clinical Medicine," Diftoa8(>H of the Digestive 
Sjstem, page 188. 
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NKRVOU8 (1A8THALUIA 

Tongue vurioH, w ofUsn psil«, 
and fiHsuri’d ut thu bonlcrH 
or upon the siirf!u;e. 


J'VeciiMTit erucfa(u)ti of odor¬ 
less 

'J':iste iitiiihensl, dryness of 
iiioiith frequent; sonietitni-s 
Hidiviit ion. 

Ap])etit<‘ irn'Kidur, <-iipt'ieioiis. 
J'luting hriiiKK relief. 


Varying .sensations in the 
stomach, .soin(‘tini(‘s heat, 
Honi(‘t iint‘s <;old. 


SpiusmiHlic, hiirniiiK pain, in- 
depentlent of food, often 
amelioratfsi by tin* latter or 
by pn'ssnn* upon the stom¬ 
ach. Pressure fre(|Uently 
easi‘s the pain, though it is 
eommon for the anterior ab¬ 
dominal wall to b(‘ hy])er- 
esthi'tic. 


Often eonjoincil with hyster¬ 
ical symptoms. Oeeurs at 
all ages, more frequently in 
women than in men. 


UliCER 

Tongue, dry, red, with 
white streaks in the 
eent(;r, or Ls smooth 
and moist, or slightly 
eoaUsl. 

Kructations either rare, 
•ir aeid with pyrosis. 

'Paste unaltered. 


.\ppetite gfKxl in the in- 
terv.als; thirst, eating 
c:iu.ses {lain. 

“| 

Ihirning .s<>nsation in| 
the stomach. ('ircum-| 
.s<-ril)(‘d boring fiain,' 
tiflen radiating ]ios- 
tc'riorly. 

Pains, gnawing, rai'e 
U|>ou an enqity stom-i 
ach, usually a|)]iearing 
after (‘ating or ujioiP 
motion ami on assum-' 
ing {lositions which af¬ 
fect the stomach; in- 
ereastsl u|>on ))re.s.sure. 
Pressure fioints (hyper- 
algc'sie) iqion back. 
Pre.ssun* over abdo¬ 
men increases the {lain. 
Sometimes at the time 
of |)aro.\ysnis it w’ill 
relieve the {lain. l*a- 
tients sometimes {)«*-[ 

sent the chlorotic tvpe. 

..... --^- 1 , 

Mo.st fre(|iient in middle 
life; rare in children. 
•Vecompanied by a 
varying jisychical con¬ 
dition, frequently gn'at 
de{>ressiun. j 



CANCER 

Tongue, pale; in rare 
cases, very red, diy. 


Frequent fetid eructa¬ 
tions. 

Pa{>]>y, insi[)id taste. 


.\|i|>etite decreased or 
anorexia; early repug¬ 
nance to meat; eating 
causes {tain. 

Sensation of weight in 
siomaeh ; draw'ing 
{•ains «)f varying char¬ 
acter, {lerhiiiis {lain in 
the .shouldiT. 

Continuous .sensations 
of dull {lain, {leriod- 
ically increasing t o 
paroxysms, often pro- 
dutssl by {jressure or 
increased by it. 


Must frequent between 
the 40 th and 60th 
years. Psyehical con¬ 
dition that of depres¬ 
sion; melancholia, but, 
strange to say, less 
profound than in se¬ 
vere cases of ulcer. 
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MBRVOUS QASTBAliOIA 

No tumor on palpation, un- 
leas, tfB rare exceptions, when 
foreign bodies (hair, cte.) 
have been swallowed. Chein- 
ism varies; absence of lactic 
acid. 


ULCER 



No symptom of perforation. 


Most frequent about the time 
of the menopaus**. 

History of nervou.s disorders, 
as neurasthenia, hysteria, 
neuralgia, -etc. 

No pain between attacks. 


When the ulcer is situ- 
attal at the pylorus 
with consecutive hy- 
|M*rlrophy, an ovoid, 
suuNith tumor at the 
right of tlie median 
line may lx* palpated; 
occasionally, m old ul¬ 
cers with :i li.-ird ba.se 
and (‘alloiis borders, a 
palpable circum.scribed 
tumor may be felt. 
I’crforation of the 
ulc(‘r and conseiiuent 
adhesions with the 
head of the ]>iin(‘re 4 is, 
the h'ft lob(‘ of tin* 
liver, the spleen or 
the omentum, causes 
a tumor which dm-s 
not move w’ith the 
respiratory excursion. 
HCl present and usu¬ 
ally increased. 

Perforation into m>igh- 
boring o r g a ri s with 
characteristic symp¬ 
toms may occur fre¬ 
quently after apparent 
briitf duration of the 
disease, even occurring 
w'ithout [irodromes. 

* - - - « — 

Most fre{pic*nt at from 
IS to .'JS years. 

History of anemia, vom¬ 
iting of blotMl, dysp(‘p- 
sia, tuberculosis, etc. 


Tumor of varying size 
and shape, nodular or 
smooth, distinctly pal¬ 
pable; us a rule, pas¬ 
sively movable, occas¬ 
ionally also showing 
active excursions dur¬ 
ing re.s|)iration. In the 
majority of ciuses ab¬ 
sence of llCl; absence 
of peptic digeHtion;lac- 
t i c a 1 * i «1, lab-ft*rment 
sonu'times absent (can- 
ce r of t. li e pylorus), 
sometimes present 
(cam*er of the fundus). 
Secondary g I a n d u lar 
enlargement; uictae- 
tases. 


Perforat ion ; implica¬ 
tions of neighboring 
organs only aft.i‘r pro¬ 
longed e.YiHtence of the 
ilisease. 


Most frequent late in 
life. 

History of cancer in fam¬ 
ily, also of a gradually 
I)rogres.sivi! wcaknesH. 


No pain between attacks. Pain attac;ks may be: Attack, when it comes 

ab.s<‘nt for years, only! on, generally lasts till 
to become again mani-, cancer is removed or 
fest. j till death occurs. 

Distention of stomach pro- Distention prod u c e sj Distention is painful, 
duces no pain. i mo.st severe pain, but 

it is a very dangerous 
procedure. I 
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NERVOUS OAhTRAUllA 


ULCER 


CANCER 


V«y c'lTpcl on Ronpral Gfnpral health Rrcatly General health greatfy 
health aff<*eted affected. * 


The ehcrnisiti of <liK(‘hlion not Digestion of Htarehesfre 


espcdaliv ultcied 


quentl> hlow, that of 
meat noniiul, or (‘\on 
arfi'lerat<*<I ; ijsiialh 
hyperrhlorli\ 


Digestion insufficient; 
usually absence of free 
HCl, and the forma* 
tion of organic prod* 
nets of decomposition. 


Kpigastiie pulsation Uegu-' Alkalies and alhuiniiis l.pigistne pulsation 
lation of diet has no effeit (use the pain present nith marked 

eniaeiation Regula¬ 
tion of diet has no 
I effect 

Vomiting irregular, vomitiis Vomiting as a rule, iin- S(\ere and frequent 
Honietiiiies eontaiiiH onl> iiiisliatiK oi shorth Mumtiiig, often period- 

mucus, soiiietlines inoii oi after ealiiig, .ind fri - ir , ocrasionally, also, 

less digestisl Mtoniiuli <oii- qiienth tin tiist •,\mp- lx fore the ingestion of 

tents,rarely mixed with lute tom of the disiMse food, vonntus is mu- 

it odiiis ■\vr\ r,ir(h (oid if acidity due to 

iMthout the taking of. the ]m seme of organic 

fiKxl, vomit Us h>per-' aculs is pres<*nt; vom- 

acid. it us shows hut slight 

( I)iogre".s of digestion; 

I sometimes cancer cells 

are pn*sent. Also in 
some cases the Boas* 
Oppler bacillus. 

No hemat emesis, except as V'oimting of light risl Decomposed blood more 
accompaniment of \ei> rare blood or coffee-ground fri'quent than fresh; 

comphciUions. masses, usualh tv - quantit\ usually small, 

peat(si in .i biief sp.ice| but, loiniting having 

of time, occ.isionalh once appeared, it re- 

veiv pi of Use, followed curs frequently at 

b> extreme anemia and short intervals. 


iiKsliatib oi shorth 
after eating, and fri- 
qiientb tlx tiist ‘*\mp- 
tom of the disiMse 
it oil Ills xer\ r.inh 
without the taking of. 
fiKxl, vomit Us h>per-' 
acid. 


No hemat emesis, except as V'oimting of light risl 
accompaniment of \ei> rare blood or coffee-ground 
comphcalions. masses , usualh re- 


Almc»t invariably stubborn 
constipation; normal e\acu- 
ations very rare; occasion¬ 
ally fluid mucoid dejecta, the 
so-called pseudo-diarrhea 
Mucous colic, that is, colitis 
mucosa membranacea 


masses, usualh re- qiiantitx usually small, 
peat(>d in .i brief sp.ice| but, xoiniting having 
of time, occ.isionalh once appeared, it re- 
veiv pi of Use, followed curs frequently at 
b> extreme anemia and short intervals, 
collapse, ('oinpensation 
with coniparati\e ra|v| 
idity; blotxl m the 
feces; occult hemor¬ 
rhages. 

Bowel disehaiges x-ary. Almost invariably bow- 


not infrequently diar¬ 
rheal in consequence of, 
intestinal irritation 
lienteiy if perforationj 
of the ulcer occurs into, 
the colon > 


els stubbornly consti¬ 
pated; hentery after 
perforation of the ulcer 
into the colon. 
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MUA- 

7^ (nmvoLS aA0rBALoiA 

KQf«VW. 

k 


ULCER 

Mild fevor with adhc- 
8ivf> influiniiint ion after 
rupturi' of the ulcer, 
or follow mg profust' 
liemorrh.iges 


CANCBB 


Fever rare, and only 
towards the tenninie* 
tion of life; initial fever 
quite rare. 


Skin pale, rarelv ruddy Skin 
normal turgi'seenec 


Skin usimllv rud«l\, ap- 
pt'iirance good, iiiu'iiiie 
only after profusi* hein- 
orrliages; fr(>(|uent1> 
the pallor is yisible 
in the inueous nieni- 
hratK's, and e\en in 
the cheeks 


Skin Hallow, yellow¬ 
ish, dry, and flaccid; 
iiiaikctl cachexia. 


New Growths of the Stomach. New growths of ihe stomach 
cause pain, (•‘«jK*ciallv when they ciicrojich njioii the pylorus and 
thus produce a ])artial ohstruetion with a coiisetpieiit gastric dila¬ 
tation. Carcinoma cmist s pain, particularly whtii it ulccratca, 
ai.d when iiiftction taki s jilacc, which giMs rise to 1ym|)hangitis. 
According to Kisendrath, then* is, in gastric c.ircinoma, at first 
oily a luMMiiess after eating, thin hitcr a pain of a dull, gnawing 
character referred to the (‘pigaslrium. There is also a marked 
lo<*al tenderness. In c.ircinoma, or other new growths of tlie 
stomach, g(iiir.ill\ theri* are in some stage of their de\eloj)ment 
characteri‘-ti<* areas of cutaneous hyperalgesia. The figure on tho 
1 ext page illu''trates the areas mostly iiiyohesl. 

OiH* of lie eailiist synijitonis of.caiciiioitia is the feeling of 
]mssur(‘ in the epigastrium, e»c<‘iirriiig a short tinir aileT eating. 
There may also he* smiKutioiis of huriiiiig, fulne*ss, eif epigastric 
tcnsieui. When the* pylorus he*e'ejnies stenejsf*d tin* pains assume* a 
boring or twi*<ting charae*te*r, and are* elue to the spasmoelic con¬ 
traction of the ‘'teunach, whie*li is atte*mpting to fore*e* its ceintentH 
through the* narroyve*d ofie'iiing. Whe*n the* cane*er ia at the* fundus 
pain is present, more especially yy’he*n the 8temiae*h is full, an 1 
may radiate towarels the breast aiiel bae*k. Tn some ca.se*H it is 
started by the ingestion of food, while in others it is produced by 
mechanical shock or bj' change of position. 
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The pain in gastric carcinoma may vary in location, depend¬ 
ing a great deal upon the site of the new growth. It seema as 
though the iiear«M’ the gr()Wlh is to the ])yloric end of the stomach, 
the farther to the right hud the eloM-r to the umbilicus will be the 
])uiii. Sometime^ ihi^ pain radiates urouii<l the sides to the back, 




AraHi4iftaM> 
(k^raeMom 
6th, 7th. Ml 

doriai 

tm 


Fm. tl7. IheeuALi.i.sie Zi>M,s in (’vNchu m ('\hi)1\( 1]\u of Stomach. 


ail I le^ls bclwcfii the "hdiihh rs, or rmi^ aiitiriorl_\ up under the 
lower |>arl of the >lermini; or it uia_\ radiate b.ickward into 
the ili.ic ri'gioMs. 'I'lie r< asou for this is not clear. The ajipcar- 
ance of pain on tla* haik ‘«e( nis to he f.i\or(*d In constipation 
(Schniidt); it is relieved h\ juirgation. I’ain is also freiiucntly 
])resenl in llu' snjiraelav iciilar reiiion on the left side. 

The pain in g.istric eareiiioiiia is gruitly inen'ased whin in¬ 
fection takes placi', and a pennastiie peritonitis results. The 
local teiideruess is also iiiueh increased, and e\ti iids over a wider 
area. C’reaking sounds, due to the uiovenn lit of the iiillanied |)eri- 
toneal surfaces over each other, iii.i\ he luMrd on auseultalion, or 
he felt on jialpatioii. The pain is enustaut: and is iiicriased on 
the taking of food, (’'areiiioina. althouirh having a resemblance 
to gastric ulcer, should he distiiiffuished in diagnosis. In gastric 
uleer pain comes on iiumediatil_v aftir the ingestion of food; no 
tumor mass is found; a l»xali/ed ana of extreme tenderness is 
present in the epipistrium; and the stomach contents yield an 
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^licess of hydrochloric acid with the absence of sarcinsD and lactic 
acid. The exact opposite of these conditions prevails in gastric 
carcinoma. In gastric ulcer the pain gtuierally occurs in attacks 
at irregular intervals, and fr(*(jiu‘uily a «*olTi*e-grouud voinitus is 
present, while in euiviiioina the )»aiii is more eontiiiuous, and coITimv 
ground vomit is, as a rule, ahseni. In gastric nicer tlie ingestion 
of food iiicreasi's the }>ain, while in gastric carcinoma this is h»s8 
liable to occur. In sonn* cas«>s of carcinoma, in which ulceration 
has occurred, tlu* pain has a <’haractcr similar to thill of gastric 
ulcer. 

The posture of the piitient generjilly phivs hnt a minor rolo 
in the production of pain in giistric car<*in(ima. though the pain 
is worse in tlnit pnsiiiun in which there is iin excess of pressure 
upon the carciiitniiatons mass, (»r in whiidi iin idiMoriinil degree of 
traction is cxi-rted n])on tin* snrnumding tissin‘s. (Jcncndly, since 
the carcinotmi is most fre(|nent iit the pvloric end <d' the stonnich, 
lying upon the right side is more* painfni tinin lying on the left. 
In case a<ili(‘sions hiivc iornicd, cliiinj’c Ironi one posilinii l<» an¬ 
other nniy he very jiainfnl. Kiipid changes of position iire gen¬ 
erally jirodnctive <d ptiin, heciinsc «)f the sudden movement of 
the tumor nniss troni one ]dace to an<ither. 

It is claime<j that henign stenosis of the pyhuMis is ninch more 
painfni than is carcinomatous sttmo^is, hccaiise in <‘arcinomatons 
stenosis the patients early lose their ajipetitc, and there is no 
great mass r»f irritating food clamoring for passage, as in a he- 
nign pyhiric stenosis. Als(<, owing to carcinoinatons invasion Jind 
lack of nutrition, the mnscnlatiiri* ot the stomach in citrcinonni 
soou lK'<*«)mes weakeni'tl, and is nnahle to exert as gn-al a propnl- 
•sive. force* n])on the contained foo(l mass as in pyloric steiujsis. 
These ? coinlitioiis an* present oidy late in <‘arcinr>tna; early in the 
disease, the <liet heing the sanu* as iti henign sl(*nosis, the pains of 
carcinoma may closely re-f-mhle those of the lalte;r. Sometinn's in 
carcinoinatons pyloric slenosi» ihf* colicky jiains may come on sev¬ 
eral hours after eating. 1 hey are crMinnon about oin; or two o’clock 
in the morning. In this resjicet carcinoma resc*mhles gastric, ulcer. 

The pain in gastric carcinoma is due to: 
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(1) Th<f Local Disease .—In {gastric carcinoma, although 1^1; 
dr<K?liIorie is ii«t present, other orf'uiiic aeida, such as lactic - 
aeid, eic., ai’o funned, and liiese /j;ive rise to excessive peristalsis. 
\Vh<*ti tlie ^Towlli i.- ill the pvlorll^, evacuation of the stomach is 
hiiid<-refl, and pain re■^nll^ from teii.-'ion of that part of the 
stomach which lies hetweeii the pvlorii.- ami the advancing peris¬ 
taltic wave. Should uN'cration oc<-nr, the tine imrvt^ endings are 
exiHtM-d in the Iwd of the nicer, and are irrilatiMl hy the excessive 
anionnt of organic acid'< which an- prt'^ent in the .<^tomach. This 
irritation rcliexlv can.'-es an increaM‘d peri-talsi-! and v<*ry severe 
|iain. In the latter caj»e the iiiodus ojirntiidi o| p:iin production 
is exactly as in nicer. Man-'cll Monllin, while he rj'cognl/cs the 
iiR*r<*aM* In peri»taUi', however thinks that tin- pain of carcinuiiia 
is due to a hy|>ereniia of the periloiiemn, which eaiiM-s it to lM‘Coine , 
mor»‘ s(>nsiii\e and to react to peri'^tallic traction hy pain jn’oduc- 
t ion. 

() Iji/niidnnniilis. ■ 'I’his is very fretpient in gastric car¬ 
cinoma, and, according to i.ennander and other.-, is the (‘anse of 
tin* jiain ielt In this condition, 'riiey hold that the intlammution 
progresses into the me-oga>trinin until it reaches an area where 
cerehrospinal nerves art* <‘in‘ount(‘r(‘<l and art* irritati*d, ami pain 
is prtidnt*t*d. N:itorally, wht-n tin* intlanimation is exti*ntliiig 
backward ahaig tin* Ivniph paths, the lymph glamls wtuihl he in- 
volvt*tl ami hectnnt* larger. I*rt*ssnrt* may tht*n ht* (*xt*rtetl ujnm 
atljaceiit nt*rvt*s and givt* rist* tt> pain. 'I'lins, the ])ain, ratliatiiig 
artuiinl tlie cht*-t wall, may he catiM*tl hy prt*ssnre i*n tlu* iiitercits- 
tal nt*rvt*s from tlu* t*nlargi*il glamls t>f the prt*\ertel>ral area. 

Mrldsfdscs. - .Metastatic grt»wths nntlt»uhtetlly cause many 
t>f tin* radiating ]>ains of gastric carcinoma. Mt*ta>tasis anay 
t'ither jirt*ct‘dt* t»r ftdlttw tin* intlammat«iry swelling of tlie pre- 
vt*rtt'hral lymph glautls, aiitl altun*, or in as.stK*iatit)ii with it, give 
rist* to tht* ratliating cht*-t ami ahdttminal jiains. Tin* left .shouh 
tli*r pain, st> t>fti*u comjdainetl t»f hy the patient with gastric car¬ 
cinoma, may he due tt> pressure tui the acromial nerve by the 
enlargi*tl lymph gland or glands in the suju’aelavicular region. 

Diaginistic symjvtoms as.s(»eiated with eaneer of the stomach 
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(liie: in the early stages a simple regurgitation of sour fluids; 
' in later stages the regurgitation is changed to a vomit, and the 
fluid is of greater qtiantity, often fermented, and sometimes con¬ 
tains blood and the Boas-()])])ler haeiilns. If the cancer is well 
advanced, a detinile tumor freijiiently can In* located in the epi¬ 
gastrium. This tumor nmves with r»‘s|iiratiou, and is tender to 
' the touch. In malignant disease of ihi' |iyli»rns hile may Ix' present 
in the vomitus. 'I'his mav he aeeMiint<‘d for hv the lack of tone in 


the pyloric sphineler, due to the atmile eoiiditiim of the nmseula- 
ture. I’he ingestion i»f food almo^t imnuMliafely starts tin* pain, 
^which geiH-rally p<'rsi>ls until the stomach is relievetl of its con¬ 
tents hy v<»niilijig <»r hy <-xif jhrongh the pylorus. 'I’lie kiml of di(‘t 
influences the severity of the pain. 1 ndigx‘<lihle snh^lanees or those 
hard to digest, as eahhage, corn, |)ork, tough nn‘at, and ry<* bread, 
generally are productive of great |)aiji. Lefl-si<led pleurisy is 
often associated with gastric carcinoma, and fre<pu‘nlly gives rise 
to chest pains. 

Pains dm? to metsistascs in other organs may follow upon 
a train of symptoms indi(‘ativ(> of gastric c:ir<‘inotiia ; theM> pains 
are most frecpiently located in the epigastrium, and arc not in- 
• fluence<l hy the ingestion of food. 

Schmidt claims that in many cases »if tuheretdosis with 
dysj)epsia the symptoms could 1m- confnsc<l with those* of gastri(; 
carcinoma, hccanse of tin* loss o| weight, anor«*xia, and epigastric 
pain tine conghinir. 

Perigastric Adhesions.—1 n cases of long-continued inflamma¬ 
tion and lymphangiti^< of the stomach, such as rc>idt from gus- 
triti.s or from nlc«-r, the pain Avhir-h is present i.-, in almost all 
cases, due to tin* adhesifuis Avhich join the stomach to the adjacent 
vi.scera. .\dhc-ioiih existing Ix-twcf-n the anterior gastric wall, or 
pylorus, and the parietal peritoneum an* tlif* mo-t painful. A 
factor ijf imjiortance in the diagnosis />{ ga.->tric-adhesion pain is 
that the pain is made worse hy change of po-ition, though in the 
change of position the location *»f the pain remains the same. 
Another factor is that it is worse during active jicrl.stalsiH or dis¬ 
tention of the stomach, and is always located in the same area. 
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Palpation of tho abdominal wall and stomach, as a means of 
localizin^r lh»‘ legions, is for if adhesions are present pres¬ 

sure made in an upward direction from the lower border of the 
stomaeli will ineri-ii-e llie pain. If the adb(‘sions arc to the right 
or are on (lie anterior b<»rder, pressure made over the epigastrium 



Fio. {)S. —Point ok 'Pkadkiinkss and tmk Arka ok Pain in a Case or 
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will cause pain to sliool out I’roui tlie riiilit over llio border of the 
stoniacli. If llu' adhe.''ittus are on the posterior }i•a^t^ic wall pres- 
sun* over tin* tirsl and .second lumbar vi-rtebra* will oftiui cause 
j»ain. Wli(*u the adlie'^ions are beiweeii the anti'rior abdominal 
wall and the >touiacli they are very apt to be confused with gastric 
ulcer fCuniston, Mrdinau (o.'sl) claims that in ga.stric 

adlic.^ions no pain is e(*m|daiiU'd of on any imoement of the 
stomach, only a sense of sorem*ss being ])re>ent. This is contrary 
to the opinion of tlu' majority of ob.servers. 

W. Laugdou Brown describes a pain situati'd just be¬ 

low the costal arch and a little to the left of the middle line. 
Its onset had no relationship to the ingestion of food, but came 
on as soon as the ilirect posture was assumed. On operation a 
firm adhesion to the anterior abdominal wall, about the size of a 
half crown, was found midway between the greate*r and lesser 
curvatures, and rather nearer the cardiac than the pyloric orifice. 
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' The stomach was in direct contact with the anterior abdominal 
wall. In some casCvS adhesions Ix'twot'n the anterior abdominal 
wall and the anterior wall of the stoinaeh inav cause such severe 
symptoms that the ])atient is uiiahie to assiinie the upright posi¬ 
tion and remains bent forwanl ((Jilhride, itS'2). 

The following points, as f;iven l»v llrown, are indicative of 
perigastric adhoions: 

(1) The syniptoMis have tn»t iiifre«pn i\tly been jireced(*d by 
those M’hich are more cliaracteriotic of ga'^lric ule«>r or <)f gall-stom' 
colic; (2) h*cal t<‘inlerin‘'«s is very freijuent; (J») ]aiin is greatly 
influenced l>y tia* jMtsiliiai of tin* j)atieiil ; ( 1 ) voiniling, as a rule, 
is not present; (o ) careful dieting d«»es not seem lo have mmdi 


influence on the pain. 


Pressure over the la."! two dorsal v(‘rt<‘- 


brtt) and the lir'^t and s«‘eond lumbar frcipamlly causes ])ain in 


adhesions of the jxtsterior ga.‘'lri<* wall. 


REFERRED PAINS CONFUSED WITH THOSE OF GASTRIC 

ORIGIN 

After a consideration of the dire<‘t pains of gastric origin it 
is nwessary to consicler tlio*'!* referre«l and retleeled pains that an; 
so often eonfusetl with them. d heM* pains are of n<*rvons origin 
and are due to neuralgia of the ^ynijialh<*lie or of the inlereoslals; 
or are ])roje<*ted pains from cord Ic.-ions, or are referred or n‘tle<*ted 
pains from le.‘>ions in organs at a distance'. 

Neuralgia of the .sympathetic or of the vagus, which sn[*[»ly 
the stomach, may occur just tin; sanu! as does neuralgia r>f other 
nerves in <ither }>arts of tin- body. In mmralgia of the vagus 
nerve the jiain is felt in the area of <llstribiition of the sensory 
fibers of the affected nerve, or is reths-tefl through communicating 
branches into the di.'tribiition an-a of the sensory fiart, of relattal 
nerve.s. In involvement of the .syrnjiathetic, pain is not felt in the 
area of distribution of the .■>ynipathetic fibers, but the irritation 
is referred t<» the cord ami thence outward into the distribution 
area of those spinal ncrv(-*s wlioj-c; cord-a.ssociated neurons have 
been stimulated. 
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ThiH neiiral#>:ic oondilion may exist in either one of the gastri^' 

<5 

nerves, namely, the va^i and the splancrhnies. Hoth may be aub* 
jeel to disorders eaiisiii^ pain. Sehniiilt rei)()rts u case of vagiiS 
neuralgia in vvhiidi pressure in the left external auditory meatus, 
or irritation ov(t the jiainfni an'a with a eonihination of oil of 
intisfard, nunithoi, and litpiid petrolatiini, «-aii^ed tin* ])ain to cease. 

"I Ik! pain of intereo>1al neuralgia is ofton ewiifuM'd with that 
arising' fioin the sionnieli, hut, tlmn^h the pain may 1h‘ ])r(‘8ent in 
the «-pi,:;a.-lrinm, the dia^ini'-is i> ea-y if it is r<-nienihered that in 
inlereoslal neuralgia there are tmider jn)ints in the eorn-sponding 
interen.,fal spa«'es, one <ir two inche*- from the ^pine. 'I'hese are 
ahsent in ^aslral^ia. 'I'he pain of intereosial neuralgia is also in* 
creased <tii exposure to cold and to «lrauglils. 

Lesions of the <'or«l are often mi-'taken foi' gastric disorders 
heeanse of the [u-ojeeted pain whieh they oeea>ion ; hut hen* there 
is iin ahseiiee of gu'-lrie syuiptoins; the pain is generally hiluteral, 
and there are otlier wellMleliiied symptoms of the nervous dis* 
onh-r. It iselaiimd hy Sehiuidl tlnit gastric crises (lahes) often 
Intvi- a leiuleiiey (o a h*ff-sidi“d localization. (Schmidt, nSl, p. 
101 .) 

it is also characteristic of talx's that at the tittle (tf the epi¬ 
gastric jiaiiis, or crises, tiu-re is almost always an utiitit(‘rnti>ted 
atid exceedingly painful votuititig. 'I'he vomit consists at lirst of 
food, later of :i mucons llnid which Is sometiities mlx(‘d with bile 


or tingial with lilood. 'I'liis is iiccompatiied hy marked ttatis(*a and 
vertigo, as well .’ts by cardittlgic paitis, which at titties reach a 
terrihh* degree td’ iiitiiisity. 'I'hese attacks tnay app(*ar at the 
very begintiitig «d’ ilic disease. 

Keferred jiaiiis to tin* epigastrinin are often due to the ap- 
}ietidix, nterns, ovarii-s, galMdadder. in some eases, to aortic 
atienrvstn, the pancresis, splet'it, even umbilical hernia, and Addi- 
sitn's disease. 
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GENERAL CONSIDERATIONS 


The* vnliK' of jijiin iii IIk* ilisi_i»iiosi‘i of inlosiiiml Ic'sions is of 
more niomcjit ihati is :i|)|)iirciil from a ••nr>oi_v viow of tlio sub¬ 
ject. Til a j)alioiit in wlio^r cmsi* IIk* <lia_iino'.i«< !•< oIixmiiv* the eop- 
rcct iiiter|ir<‘tation nf tiio pain uiaiiitcstatioii is of vjisj importauee, 
and may be the means of eliciting the eaiiM* of otherwise inex¬ 
plicable synijitoms, and lead to en'eelive treatment. 

b’or eonvenieiiee tile intestine is divided into two portions, 
namely, tin* larp* and small, both of whiidi are united to tla* body 
wall by a mesentery, 'bhe mesentery atlaelnM| to the lar^e bowel 
is not as lon^ nor as mobile as that attaidied to tla* short one, so 
that wlam the lar.ae intistim* ir. »listended beyond its normal limit 
it gives rise to nmre pain than does a |)rop«»rlioiiale increase in 
distention of the small intestine. 


Etiology of Pain.- 'riie n .-{‘arches of Mackenzie, l.ciinander, 
and well-kntiwn analomi't.', jdiy^iohtgi-ls, iind siirgions have 
shown that, the int«'stimd miicfi-.a, of itself, is insensitive to or¬ 
dinary forms of tai'tile sr nsibility; tliat it can be pinclasl, 
punched, and resected without jn-odneing pain, providi-d no trac¬ 
tion is made upon the mesentery and that no ten.-^ion is exerted 
on the muscular walls, 'riure an*, thm-i'fore, two distinct types 
of intestinal pain- possibly more. Tin- one due to tlu* pull and 
drag iijion the ailjaccnt peritoneal struclure.s; the other a true 
intestinal pain due to Puision within the muscular structures. 
This latter typo of ]»ain—deep sensibility pain—has often Ix-en 
misinterpreted. As has been stated, the adequate stimuli for 
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viscoral pain arr* not tlioso of tlio ordinary tactile or thermal types 
HO well known for the skin and inucons surfaces. The adequate 
Hlinmlii' lir rc i- tension and wln !i the thr<‘shold of deep pressure 
W'lisihilily i^ n M«-lird pain results. It must he recalled that while 
taelih', lliennal, cliemieid, and po'>«iih!y other forms of stimuli 
may not, he eapahh- of exidliiiir speeitie reeeplor< in the iTitestiual 
canal, n<-v<*rllieless ihey aia- <‘apaljle of indiicinir mot«»r reflex ac- 
livili*"! caii'iii”; emiirai-fion, and that coniiae|ioti^ which cause 
teii'^ion to tnoiitil to liie <|eep M-tixihilliy thi'iviiold ^•^ult in pain. 
Dei p sensihilily >en''alions may he Irati'-miiled l)y the symj>athetic 
fillers. 

However, many do not hejiese that pain as a sensory entity 

exists in the inlesiin(‘. Since ihe-e hold that pain is not present 

in the interlines, they niii^t he a^ketl how and in what manner it 

is prodiiei-d, rince it. nndonhiedly ir felt in lesions of the intestinal 

visc<*rii. It wa^ formerly held that pain, a- pain .■*en'«ation, is 

not I ran''in it led hy ^yinpalhelie tihevs; iheretore, the only nerve 

tillers that «*oiild lran,'«niil pain directly were llie fiher-. of the cer^^- 

hrospinal system, which. e\ee|i| the \a.i,nis ( Hayliss ;ind Starliiijr), 

are not in any way iirmeialed directly with the intestinal vis<'era, 

allhonah, in some eases, tliey are indirectly a^^oeijited ihroujih the 

|ihreiii<‘, the lower ^i\ inien-ostal'-, the Ininhar, the sa<-ral nerve.s, 

Jind th(‘ splanclinies ( larnn.inder I. 'I'he >yinpaihelie cannot carry 

stimnli which may he directly interpreted as painful, hut do carry 

.stimuli which arc relh'cteil to the liodv wall and are tluo'c felt as 

« 

])ain. Accordinir to l.ennander, "all painful sensations within the 
alidoininal laiviiy are tran>mitted only hy means of tin* jiarictal 
pcrilonenm and its suli-'crous layt'r, hoth of whiidi arc richly sup¬ 
plied with cerchrospinal nerves around the whole of the ahdominal 
eavity, jiossihly with the exci'ption of the small area in front of 
the vertehral column, lyinir Ih'Iow the crura of the diaphrajrni and 
Indween the two chains »if .sympathetic* nerves.” Here, he says, as 
far as he is awan*, wo eerehrospiual nerves have as yet been demon¬ 
strated. On a few occasions he has observed that within this area 
the patient dtvs not revspond to hard pressure with finger or instru¬ 
ment, nor, furthermore, dot's he experience any sensation whem- 
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A small portion of the meseiiterie attachment at this poiilt is put 
on the stretch. This coiiicicU's soincwlint closelv with the views 
of Mackenzie, that it is only (he suh-serous |U‘i'i(uiU‘al inyer which 
is the cause of pain in intranlxloininn] lesions. However, these 
elaborate hyj)othcs<‘s tlcvise»l hy M:u‘ken/ie iind l.(‘nniin«1er, to show 
why pain was felt in intestinal disorders when they were insensi¬ 
tive to tactile sensihilily, have* all lM*en swe|>| away hy the reet>«yni- 
tion of the fact that tlu* adetpiate stiiiiidiis for inlesiinal |)ain ]>ro- 
duction is tensi(»n and not the w(‘ll-knowii pain-prodnein^ stimuli, 
touch, heat, pn'ssnre, etc., of the skin and the nineons membranes; 
that the intestinal pain belongs to the ly|)r of d<‘<>p stnisibility pain 
aJ»d that it, is conveyed through the synipalhelie nervi* lib<‘rs. It 
had lK‘en Indd for a lon^ time that th<' syni|)aihetie nervous systenn 
carried no pain filu'rs. laui'fley and Head hold (he contrary 
view. In any case, thes(* sensations tire convey<*d to the c<»rd, 
where they stimnliitc certain cord scj;menls, ttiid thus cause ptiin to 
be referre-d to the somatic distribution areti of these se},*incnls <»r 
zories.^ 

That piilliiiij; Jind stretchini; of (be nieseiitery <*5in cause psiiii 
is shown by l.ennander, who, in describing' tin ojjcrsition, ssiys that 
“pain was (M*casione(| by the phicin^ or rem«»val <)f j'tm/e com¬ 
presses betwieii tlu' viscera and the parietal peritoneum, by the 
dra^rgin^ forward of tin* cecnm, of the ajipendix vermiformis, 
or of any other or/ran whose! nr>rmal attachment, to the anterior 
abdominal wtill was put mi the stretedi.” 'I'lio same principle 
apjdies to the stretidiitifr of abdomintil adhesions, which may <* 011 - 
neet the visc<‘ra with the anterior abdominal wall. On tin- other 
hand, shonhl a compress lie* l)f*twe!e*n the! visce ra witineiit coming 
into contact with the ante*rior abebaninal wall the patient e*xpe*pi- 

’ Wilms (.■{.'{!») lie'licves that only the spinal iir-rve's fan I'fiiiVfV peiiri se*n- 
sation. Jle says that the* int(*Htine* of man has nee sensory neTve*s, tint that in 
the mesentery the sensory nerves rien almost to the inte*stines. The pain in 
intestinal e*olic is eau8e*<l hy a pull on Itiese* ne*rve terminals ami, therefore, 
the pain is referreel to the* area where the* me>se*nte*ry is uttaeheel to the; ve*r- 
tebra—rather that the pain is refeTred out atony the ]>eripherul distribution 
of the spinal nerves e*onnet*ted with the same wymerif of th»* eord eis are the 
nerves from the mesentery, so that, when irritation oecurs in their distribution 
area, Uan- sensation (pain) is referred along the body wall. 
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ences no sensation when it is roiuovt'd. Similarly no pain at¬ 
tends the stretching or breaking up of adliesions which have no 
connection with the alHloniinal ]uiri< t(>s. 'I'lie ]>arielnl perito¬ 
neum along the ihoraeii* nptrliire and amund tlu' foramen of 
Winslow is e^poeiulljs MMisilixe to ''Iritthing and <lisplaeement. 
Robinson r(pi>rt'' lln' iibs(*m‘( «>! (MitaiKoii^ h\pera]g<>sitt in 

cases of acute intestinal obstruction. 


I'tiiii ilui l<> Mioiiini h 
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Fig.101.—Points ioWhuii Pms Is Hu nfiiu.D iv Li.sions or DifiiTSRBNt 

PvKis Of Imlsmnal 'ritA(i. 

The pain of intistinal onjiiM is \<ry ini}M‘rfeetly localizi'd. 
The reilex hxperesthesial and aiidotniual jirojections are lietter 
capable of ixact loc^ali/ation. They are therefore of gnat prac¬ 
tical value. 

If the lesions are of the small iiitistirie the pain is rcflicted to 
the anterior abdominal wall in the interval between the umbilicus 
and eusiform; if the disturbance is in the largi^ intestine the 
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pain ia fflt sliphtly below the umbilioii.s. In lesions of the reO" 
liini ainl sipiioid it is felt «lireetly alnn’c tlie pubes. The drawing 
on file previous im/^e, aeeonlinjr to Miiekenzie, shows his deductions. 

A peeiiliarily of referred soinafie ])ain is that it seldom is felt 
in file post<-rior disIrilMilioii of llie dor>al seo'inents, but is almost 
invariably pre.-eiil in llie anterior di'-irihiition area. When re- 
llecfi-d soiiiatii' pain i> pre»on( in the posterior distribution, it is 
aiwavs present at the same time in tlie anterior, tliouj^h the an* 
terior distribution may he [iresent without llie jiosterior involve¬ 
ment. 


Wilson (SJX}') advanees a by I Hilhesis whicdi, beetiiiao of its 
novelty, is (pioted lu re, lie says: “MiiM-h* fiber has two oppos- 
in^ types of activity: ( \) the eoniraetile Jictivity, due to contrac¬ 
tion of th(‘ lon^itmlinal eh-nnmts «)f the fibm’s; and () the ex¬ 
pansile activity, dm* to eontraetion of the transverse (deineiits of 
the fibers, thus causing them to Imiirthen. Some jiatholoj^ical ele¬ 
ments (’anse the bowel to e.\|iand in''tea<i of contract, so that there 
is an active expjinsion.” He thinks that the riiriil arch of the 
abdomen in ]U'ril«»nitis is dm^ to tlie expansile activity of the 
mnscli' tibers in tin* ;;nt, for he cannot nnderstainl how a contrac¬ 
tion of the abdominal muscles will |)rodnc(> an arched instead of 
a straight line. lie aUo idaims that in sonu‘ cases in which the 


irritation causes a siimnlation of tlu‘ expansih' ai'tivity a conflict 


takes ])laci> lx tween the two tendencies, resnitinjif in pain, the so- 


called coli»*. 


Pain may aNo be referred to the peripheral distribution of 
the gmiitoi'rnral, the ilioinpiinal, tin* iliohypopistric. the exter¬ 
nal cutaneous, and the accessory nerve to the external cutaneous. 


In tlu'se casi's the pain is due to ju’essure made upon these nerves 
by increase iu size id’ the cecum or of the si|nnoid. Tt is very fre¬ 
quent ill new ii'rowllis of these orirans. 

Tlesidts the above causes of pain, due to intestinal lesions, we 
have two otlurs which are generally forgotten, or, if not forgotten, 
are thought to be of such slight importance that they are not 
mentioned. 'Fhese are the jiain due to jiressure upon adjacent 
nerves by lymphatic gland enlargement, such as is found in tuber*. 
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etilc^us intestinal lesions and leukemia, and, second, the pain duo 
to irritation of the large ganglia of the sympathetic. The latter, 
either by direct involvement in the intlninmntory process or by 
irritation from stimuli receiv(*d through ])eriphernl branches, 
become supersensitive and reaet ahnornuilly to normal stimuli. 

By many observers the origin of the opigastrie pain which 
is felt in so many intraalxloniina] lesions is snpposi'd to he duo 
to an irritation of the solar plexus. 'I'liis is nndonhti'dly «'rrono- 
ous, for it seems that the solar j»lexns has a dinvt. eonneelioii 
with pain production, only in so far as it acts as a chairing house 
for stimuli received through the ditTeri'ut ahdominal sympatlietic 
ganglia. From the, solar ph*xns an' derived the sympathetic 
fibers which connect with the sixth to the ninth visceral segments 
of the cord. Irritation to these tihers, arising eitlier inde|>end- 
ently in the fibers or transmilt(‘d from the ganglia, is carried to 
the cord, whence it is referred to the body wall as pain. The 
maximum point r)f tenderness of (be soventh dor-^al s<*gment is in 
the epigastrium. Since it is generally in the area of maximum 
tenderness that subjective ])ain is felt, it is in this area that ])ain 
associated with most of the abdominal lesions is pr-reeived. 

Should intestinal disi'use In* snsjx'cted as a cause of abdominal 
pain there are certain characteristics of the [lain-symptoms that 
lead to a fairlv definite ih-cision, imt onlv as to the, involvement of 
the intestine, but even to the segment of the bowil which is in¬ 
volved. The characteristics aiding in tin; diagnf)sis an* tlu! loca¬ 
tion of the pain, its type, manner of onset, variation ('depending 
upon the pf*sifion of {)atienf), duration, result, and Iiistory of the 
pain, and the assoeiate<l symptoms. 

Location of the Pain.--- Nearly all painful hsions of the in¬ 
testine first hetoken their presence hy cireiim-nmhilicul jiain. In 
appendicitis this is very common, hut, as the pathology [irogresscs, 
the site of the pain is changed from the umhilical region to the 
right lover quadrant of the alxlornen. In diseases of th(; large 
intestine the pain is generally felt below the umhilieus, while in 
those of the small intestine the pain is generally hicated above. A 
peculiar characteristic, and one that is of great value in diagnosis, 
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is that in (Iisna'-c*8 of the larf^o })owel j)resHure on the abdomen, o*»r, 
the site of the <‘oloti (which, in its transverse division, is above the. 
urnhiliens, jmu] in i(s avccndin^ and dc-ccnding divisions to either 
sifh' of it j, will |ir<Mlnc(‘ ji.iin in tlic inid-ahdoininal zone without, 
in nian\ ca-c'', jirodiicirjjjf an_\ pain at tin* jtoint of pressure. In 
lc‘'i»ins (»r till* ''iiiall in((''liiu‘ the »’Miitrar\ holds true, for pressure 
in the ana Ih low the Miiihillcn'< uciu rall_\ causes pain in the supra- 
iinihilical /one. If the pain tli.it is fj It eloM*l_\ re»cnil)l<*s that pro- 
♦lilced hy stoniaeh di'-oidi rs, sis |., sm ipI'Ii n tin- case in duodenal 
ulcer, and an exaniinsition of the stoiiisieii fail> to re\ea1 any abnor¬ 
mality, the iliiodeiiiini should tin ii lie '>ii»peet(d as th(‘ cause of the 
])ain. It is \ery coiiinion for the <lniideniiin, liecaiiss* nf its close 
iiciwoiis relationship with the '•toinach, to proilnee s\niptoins sim¬ 
ilar to those of i'.i'-trie ilislnrhaiK-es. In sonn cass-s the pain of 
intestinal disrsisc i., (VIi in the hacK, in one or the otlier lumbar 
ri^i^ion. Ihiin in lh(‘ haciv <:en(>rall\ alti mates with the pain of the 
antf'rior ahdoniinal wall. A" a rnh* huth are not coiiicidiuit. 

\'isc(*ral pain d« pc nds for its locali/ntion larpdy upon the 
fixity or the* niol»ility of the' oriran afTicted. The* more fixed the 
visciTH, ns a rule, the more constant th(‘ pain. 'Finis in th(‘ mobile 
and freely moNinir small intestine ihc' localization is dilTu.sp, and 
centrali/es c*hiell_\ ahout the ninhilieus. In tin* mo\ahle parts of 
tin* colon pain is felt helwcs-n the nnihilicus and tin* ])uhes. In 
dis<'ns('s of the* duodenum, tin* hist tew inch<*s of (hi* il(*uni and the 
asci'iidiiiiX and d(‘sc‘endim: colon, and in lesions at tin* hepatic, 
sph'iiic, and jH'hirectal lle\uris the jiain is felt at tin* points where 
these structure’s an’ joitn d to tin- ahdoniinal w.ill. 

Type of the Pain. - A snchlen ahdoniinal pain, as>sociated with 
vomitiiijr, .should always sniim vt an acHfe* ahdoininal lesion, such 
a.‘» au ob'^truction hy \ol\uliis. hands, stranunlatcd hernia, foreign 
body, intussusception, ami appc’udicitis. Jf the \omiting persists, 
and tin* jiain becomes cd' a gradually iiicreasiiiff intons.ity and 
spreads o\(’r a wider arc’a, it is c'c’rtain that the intestinal lesion is 
one of increasing lrra^ity. At the same time, .should a chill and 
rise of tempc’rature aeeompauy or preeede these symptoms, it is 
very likely (hat the trouble is of an inflaniniatory nature. If the * 
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is paroxysinal, with no rise of tiniperatnre, colic should bo 
«thought of, or else an obstruction should be sought. ‘ Likewise, if 
the pain is of a gri])ing cluiracti'r, niul i<« iu‘(*otn))nTiied by diar* 
rhea, enteritis is most probabb'. It is cbarat'tc'ristic of patients 
whose pain is due to Ifsions of tla lower bowel that they try to 
ease it by lyintr with the baek ln-ii1 and tlu> lower liiuln flexed. 
In case the ])nin is due to a spjisin of the inlistiiud miisch's, j)res- 
snro and heat o\«r the area alleetnl Mill td'ti n gi\e relief. If 
the lesion is inilaniniator\. luat and |>nssure increase the pain, 
while cold oft( n produces east and comfort. 

Manner of Onset.- Intisiinal pain nia,\ be trradnal or siubbui 
in its on.S(‘t. When the onset is urailiial with a slow im'rease in 
the intensify, we know that the hsam is i>i,idnail\ iin‘ri*asing in 
severity. Tla niovt eomnion lesions which Ii.im' i>radnali\ in¬ 
creasing pain are those of an inllaniniator\ origin, smdi as app(>n- 
dicitis, (‘iitcritis, and thosei tnlHreiiioiis h sioiis causing peritoiaad 
irritation, es])(eiall\ if th<s< aie of r.ipid {iiogiess. Should the 
onset lx‘ sinhien if gem rall\ in(li(‘ates a ratla r s( m io and iiniisiial 
derangena nt of the infistinal \iseira, such as nia_\ occur from 
knots, kinks, and intiissusec ption. (i<nerall,\ in tliise lesions, and 
especially in all lesions w’liiidi |)rodiiei obstrnelioii, enlargeiiK'iit 
of the bowel j»ro\imal to the spj of the obstruct ion occurs, ho 
that palpation «»f the abdona n will disclose a tumor mass, tym¬ 
panitic mi percussion, li in a e.iM' of acute intestinal pain, tumor 
is absent and palp.ition icMals an ana of i \qnisite s( usitiveiiess, 
g^a<iual]\ iia re.i'-iiig in < \t( nt, it fr<,‘(pientl^\ is an indi(*ation of 
a perforation ot the bowid. 'I'lii" i- e‘-peei.ili\ true in tlac*e w'ho 
are snflFering from intestinal tnberenlo-is or from t_\|)hoid fcNer. 
Should the pain hi* acute ui oii-'Ct, and be relievifl by vomiting, it 
indii'ates an intestinal spasm. 'I'his spasm nsii.illv is caused bv the 
collection of gas due to fermentation or putrefaction of indi¬ 
gestible food, and often is followed by a diarrhea wdiich lasts 
for a day or two. Should acute pain (K*eur, follow’cd by vom¬ 
iting which finallv lie<*omes sier<’f)raceous, it indicates an ol>- 
structioii which, unless relieved, is sure to eaubc the patient’s 
death. 
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In thof«o obstructive* lesions in whi(!h a tumor formation is 
present auseullation reveals exappe*rato<l peristalsis over the tumor 
mass, with absent jjeristalsis below it in the area where the intes¬ 
tines are eollajiserl. In tln'se* coinlitiuns ])ain is also very com¬ 
mon alter ealiiijr, e(»minjr on from one to seven hours after the 
itip'slion of food. Shonbl it come on imnnsliately after eating, 
it is dm; to the stiimdation of intestinal peristalsis by the en- 
traner* of food into the stomach. 


Relation of the Position of the Patient to the Pain. — If the 

pain varies in intensity, dejiending upon the position of the 
patient, inllammal«»iv )e*^ioiis, r*iiher acute nr climnie, should be 
sought. Change of po>.iiinn sometimes eaiiMvs tlie mo>t ])ain, ospe- 
eially ,•liter adhe'-imis ha\e formei). d’he pain i> gn-atest in that 
position in which the abdominal parietes are dragged upon by the 
adliereiit Itowel, and i^> alwav-- lot-ali/ed to the site* of tlie lesion, 
(’olics are generally indicated by great restlessness and aetivity of 
(he patient, who often clasj>s his hands over the alMhanen ami 
exerts pre^stlre upon it ; on the contrary, inllammatory lesions are 
generally indicat«‘d by the patient as..nniing a pof^ition in which 
the intI'aahdoininal pres>nre is lo'^etii'd. d'o do tltis, he lies flat OU 
his hai'k with his knees drawn up. in a ease of inguinal or fem¬ 
oral hernia tin* low»‘r limbs an* flexed and at the same time rotated 
inwani. 


thr 


Relation of the Ingestion of Food to the Pain. —There arc 
e»* periods in which after the ingestion of food intestinal pain 


oi'ctirs: 


(I) 'riie first period follows immediately after eating, and 
lasts for a varving length i>f time. It is due to the e.xoitation of 
inti’slinal ]H*ristalsis by the entrance of food into the stomach, 
and wlu'ii present is a fairly good indication of an inflammatory 
lesion in the lunvtd. 

(i) I he seeoml comes on about one or two hours after eating, 
and persists for a cotijile of hours. It indicates a duodenal in¬ 
volvement. often an nicer, or perhaps an inflammation. The 
two hours mark the ilnration of the gastric digt'Stion, and time 
the Wginiiing of the passagi* of the food from the stomach into the.- 
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^ ^tiodenum. Pain may aLo Ih> ]>rosent immediately after the inges- 

*■ 

"^tion of food, but this only {K^rsists for a short time, and is thcMi 
followed by the duodenal pain. The pn‘seiiee of adliesions around 
tbe duodenum, following eomnnni duel tir gnll-hladder disease, 
will also give rise to this type of pain. 

(3) When the pain is d« laved, until f(*ur to seven hours or 
longer have elaps(>d after the ingestion of fo«»d. it is a sign that 
the trouble is l«»\v in llu' howel. Appendiceal pain oe<*nrs from 
four to seven hours after eating, ainl is v«‘rv prone to eonu* on 
about midnight, provided llu‘ evening meal is taken iiround 
six or seven oVl<*ek. If it tK’cnrs at a longer interval than seven 
hours it is an indication tiiat tin* l(‘>ion is in tin* largi* inti'stiru*. 
This is espe«*ially true if rather imligeslihh* foods, as st<*we«l cab¬ 
bage, etc., have lK*(*n eat(*n. 

Duration of Pain. ~ A ]iiiin of ^ilort duration, patliologically 
sp(*aking, is geinnilly of Init sliglit monn*nt. while oin* of long 
duration indicat(*s a lesion of more or less s(*\erily. 'I'ln* mor(* 
constant the* [lain, and the greati*!* its intensity, the more should 
it merit our attention, not «»nly hecati-e of tin* |)ort«*nl of harm to 
the p;itient, lint tilso he<*anse of the iiecessiiy for tin* individiiars 
ease and eomhirt to diagnose and relievi* the symptoms jis soon as 
possible after e.xaminatiiiii has heen maih* and charge of llni ease 
has heen assumed. 


Result and History of the Pain. —A pain that jiasses olT with¬ 
out any nntowanl nsulf and i< of a paroxysmal type generally is 
dno to colic. If tin* pain is of this (;haraeler, the diirerrmt colics, 
such as hr*rnial, foreigiehody colics, volvnlar colics, ami those due 
to entJ-ritis, should tln*n Ik* quickly pas-ed in mental review. I’an- 
cr(*afie. biliary, urinary, and uterine colic also .-lioiild not lie l<»r- 
gotten. If then* he a lii>tor\ of recurring attacks, a-soeialed with 
vomiting and constipation, e-peeially if a ri-e r»f temjieratiin! and 


pulse rate is pres<*nt at the time of tin* attack, and tenderness on 
the right side is marke«l, apjiendieitis sliould he susjieeted. If the 
attack.s are spa'iiiodic, and succe->ively shorter intervals occur 


between each sneecs-ive attack, it i**, in ca>e of iiiccratire lesion 


of the bowel, an indication tliat the stenosis, which is tlie cause of 
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the attueks, is pro^?r(!s.siiiii', and that gradually the lumen of thji 
howi'I iri hccotning more constrieted. 

Tenderness is of l\v»i fy)ics: Cu) siijM-rficial, and (b) dt*ep. 
The siijH-rfIrnil trin/riticss oficn exists in the form of a hyper¬ 
algesia. This liyperiilee-iji i-> in \vell-(leiine<I zones, which hare 
been deserihe*) eiirlier in the ehiipter. Drrj) Irmlrnicss fre(]Uently 
is pH'senl over the area of the bowel involved, and is due to local¬ 
ized peritoneal inllaninialion. WIk'Ii pain is felt at the, site of 
iluf irritation it is ealleil direct pain or tenderness. When it is 
felt in other arcais it is called inilirect pain or tenderness. 

In the diiignovis of iniraabdotninal le-ioii", espeeially those 
of tin* alinieiilarv tract, tenderness may l»e ol much importance. 
When* tin* tenderness is direi*i it is due to intl.mmiatorv irritation 
of the parietal perilonciim or of its suhsei’oiis la\er. .\n area in 
whi(*h ilircrf /mui i^ jtreseiil is lender only when, on palpation, the 
pr(*ssni*(* e\erl«*tl is >ironi.> eiioiiah to ii*i*ii;ite the perilon(*al sub- 
sei’ons lay«*r. .\n area in which the pain is indirei*! {hyperal- 
g(*sia) is |>ainfiil upon the slioliic-i irrilat itm. Even tin* drawing 
«d’ the lip <d' the tinner oi* nf tin* head ot a jdn acro-s tin* snriaec 
is exln*mely painfid. 'This \erv marked siiperti(*ial lenderin’S.s 
inav or may not he loimd at the point wheri* tin* •le(*p mural 
t(*nd(*rness, tn* l<‘nderin*ss (in d((‘|) pn*s-<nre wonld indi(*at(* the 
sif(' ol tin* h*sion. 


Symptoms Associated with the Pain.- Symptoms asso(*iated 
with intestinal pain are: vomiting. <liarrh(‘a. tumor (iym|ianitic 
or didl on per(*nssi(in ), l,\m|)aii,\, g(‘n(*rali/i tl or lo(*al. ohst ipa-tion, 
sho(*k and <*olla|)s(*. risi* or fall of t( miii ratnre. (*hang< s in pulse or 
respiration, diaphragmatit* hreaihing, and inguinal glandular in¬ 
volvement. 

V(tmilln(i is a symptom which, in ohstnu*tive disordt rs of the 
intesliiK*. follows shortly afti*r the initial pain. The loiigir it is 
in making its ajipearanee the lower is tin* h'r-ioii in tin* howel. In 

iioarlv all inic.slinal lesions tin* \omiius e«msisfs at fir'it of the 

■ 

contents of the stoniai*h. then, as ilu* rt*vers(*d p< ristalsis carries 
the food from the hnver sigmenfs of tin* bow(*l. it heeomes more 
and more feeal in ehuraeter. From the time of the onset of the 
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^ vomiting to that of the appearance of the feca! material (if the ob¬ 
struction is low in the Ik)\vo 1). a fairly (•‘•tiinnto of the location 
of the lesion can U' made. 

Diarrhea, followiiii: in a f«‘w hour" lla* on‘«et of a pain, gener- 
allj indicates an enh'iMii", the pain 1 h inu hnt an indieation of the 
bowel spasm which is pre-ent. Slumld di.in-liea follow at a consid¬ 
erable interval after the beiiiniiin:; of the attai-k, it is likely that 
obstruction of the ho\\»l i^ present, and has pronressr<l l<» sneh an 
extent that })eritenitis Inis luen preduiad. It must be reniein- 
!K*red, howe\er. that di.irrhea is not an in\ariahle ae(*om paid men t 
of enteric (d)sirnelntn, constipation lx inu prr'se nt in all cases in 
the early stages, and often |)(*rsisfine until the einl. In localizinl 
bowel obstruction then* is present a tympanitic tumor. If the 
tumor is in the (‘enter, and sonn wliat to tin* h‘ft of iiie median 
line, it iiidieati's that the lesion is prohably in tlu' small bowel; 
W'hile if it is in eitln r think, the lai'!>(‘ intistim* is \(ry apt to lx* 
at fault, A solid tumor associated with iNiiipany may be due 
either to tuberculosis (»r to a new growth (benign or malignant) ; 
though, generally, neither of tliest* causes any severe or marked 
pain, and tlair prouress is gradual. 

Should \fn>( I" (iml mllnjisr be associated with sc\(‘re abdominal 
pain, it niav indicate the riiptiin* of tin* inti'stim* into the abdomi¬ 
nal cavity. The rupture nia> bi due to previous ulcer formation, 
either ty]>hoidal or tiibereiilar. phoid perforati<»n occurs most 
often duriiur the third week (d’ the disease, ami i- diagnosed bv its 
characteristic signv.j while tubercular intisfinal ulcers Ik t(»ken 
their i>reseiice bv sjHcial s_\riiploms, I n1 us«.nscepl nm and voIviiIiih 
arc frequently a-seK-iated at the time ed’ the*ir ewciirrence with con¬ 
siderable sh<K*k. The rujdur* of an intlameil apfx ndix causes 
great shock, and generally occurs only after the disease has Ih-cu 
present for a few da\s. 'remjK mlurr, imhf, and tf ^^f/iraflori are 
of value in the diagta»-is of tube rciilosi-, tvjdioid fever, appruidi- 
citis, and strangulated hernia. ' 'I’liey are but slightly ehangeel in 
volvulus and hernia. Pain on deep inspiration, and the absence 
of diaphragmatic bre*o»hing are often valuable in the diagnosis of 
peritonitis originating from a perforated ulcer or a ruptured ap- 
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pcndix. Glandular enlargement is of but slight diagnostic impor- 
taii(*o in clearing up the origin and cause of alalominal pains. 


LESIONS OF THE INTESTINES CAUSING PAIN 


liccaiisj* f»f the rriauiicr of origin and peculiarities, intestinal 
neuralgia an<] eolie, merit a se[»arate discussion. The lesions of 
the intestines will he considered in the following order: 


(1 ) Knteralgia. 

(2) A^‘un)sis. 

(!i) Innanimation. 

(1) I'lccration. 

(r») Adhesi(uis, 

(t») Intestinal obstruction. 

(7) Disca.ses of s]»ecial parts of the intestine, such as: (fl) 
apf>en<li.\; (b) cobui; (c) re<’tuin; (d) anus. 


Enteralgia. That irritation which is interpreted ns painful 
luav of itself aris<‘ in the intestinal walls without au associated 
inflaumiatorv stat«' is verv likely, lieasfuiiug from analogy the 
terminal iu*rv(* tibniienfs in the walls slmuld Ik* subji-ct to irritation 
by toxic sid)stanees. 'I’liis irritation sets uj) motor activities which 
are interprelt'd as painful. 'I’he stimulus (resultant of excessive 
motor activity) is carried by the .sympathetie nerves to the cord, 
where <‘ollaterals of the spinal uerv<>s an* involvetl. This causes 
rell('X liyp(*ralgesia in the abilominal walls. V(*t etiteralgia, as a 
pathological entity, is very rare. I’aius (d' other abdominal le.sions 
an* fre<piently mistaken for b»iw(’l pain, and the intestine is cred¬ 
ited with their i>nuluetion. wlu'u it has m> association with them. 
Perhaps (*ven more frecpu'iitly organic lesions of the intestine are 
mistaken f«u'(*uteralgia. How many times appendiceal, gall-duct, 
and pancrealic-iluct colic are mistaken for it! How often does the 
patit*nt go tui for vt'ars sutTering from distressing symptoms asso¬ 
ciated with these disorders, Avhen the cau.so could have been so 
easily removed, and the individual restored to comfort and hap¬ 
piness! Schmidt, who quotes from Hawkins, evidently mistakes 
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ol^er lesions for enteralgia, for ho says that “the pain of entor- 
algia is central, occurs in short, sharp attacks, quite as severe as 
a biliary or renal colic, and is wjually atton(l(M] with sweating and 
collapse.” An analytsis of the ahuvo slmnld convince one that the 
pain which he tlescrihcs as cntJTalgic may he mailing more than 
a colic of the intestine. In manv casfs tlu* reason that 

t 

the generic term ent<‘ralgia a|»|ili<‘d to ahd«iminal pain eolicky 
in charactfT is that a siitlieiently paiii.-^lalving ohservation has not 
been made, and a general and non-''|)eeltie term has hetm applied 
to hide th(‘ contusion and diagno^tie ignorane(> (vf the examiner. 
Enteralgia should Iw given as a cause of pain only aft»*r all other 
causes have heen exeludid; ami even then it may he jiossihle that 
some undise«tvered cause, snrh as local irritative lesions of the 
inusculallire, may he pres<*nt. I5eside> the myalgii- origin enler- 
ulgia may he eaiisetl hy soim* sueli similar change as produei^s 
neuralgia in the eerehrospiual ner\es, and we ha\e, as it were, a 
neuralgia of the sympatla-tie. Wla-n a prohahh- enteralgie pain is 
present, witlmiit any apparent lesion, the patient's general condi¬ 
tion slatuld he earel’uliy studied, to find out if any of the ilistiirh- 
ances which are known to jiroduee neuralgia are present. If they 
are found a tentative diagia)'-is of intestimil neuralgia may he made 
until something more definite is •liseovered. 

Pain Due to Functional Disturbances.- d'he fum-tional dis- 
turhanees of ila; intestine producing jiain are either .secretory or 
motor. 


Ski kktokv Di.sTCknA.NeK.s.- 'riwit it is possible for .secretory 
derangement of the inte-tine to cause pain cannot Ik; ilisputcd. 
The disturhanee that causes the nu.sf pain is a hyper- not a hypo- 
secretion. Jl must he conceded, however, that an overseeretioii of 
intestinal juices cannot of ii-elf eau»e pain, nnh-s.s therr* is a-sso- 
ciated with it some local le-ion eau.-ing either an inflammation or 
a circuinscriheil spa-m. When the howel is stimulated on its 
internal surfaei* hy a local irritant it reaet^ hy a hypersecretion of 
mucus. This rnucu.s, in it- jiassage down the howed, becomes 
rolled into hall.«, or else adheres to the intestinal wall, so that a 
grater than normal contraction of the musculature of the intes- 
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tine is necessary to force it on. Thus spasm, with its resiilt|^^' 
pain, is protJiiced. It is not known whether a change in the chemi--i 
cal composition of the inte^linal secreti<.:i can so occur that the 
secretioji may of iKelf hecome in'itatini,^ * 

iMo'i'oit I)isri i.MtA\< i.s K.\’n.i;oM>.\sM. — ^lotor disorders, 
such as spa>m of tlie inle-iine, ;ire a potent cause of pain. The 
spasms an* due to ''ome local irritati\e le-ion in the bowels or 
are the result of n fern <| "tiniiili. The local eaii'-e produces a 
eoiilra<-tion, n strieted, a> a oc in ral 'ule, to a '‘ina!! area of the 
howel; while the <-otitra<‘tion ^pa'iii. due to a central '>timillation, 
may i*.\lend o\er a I'onsiderahle 'cetion of ila- h<i\\el. These re¬ 
ferred stimuli may nsnil from -ome di-oi-der of the sympatlu?tic 
nerves or of ihi ii* yani'IIa. or ma\ po"-ilil\ he due to a le-ion in the 
la-rehrospiiial system. Such ean-ative I actors are found in neu¬ 
rasthenia, either of the Minpathetie or of the <-erel)rospinal type. 

Tin* local le-i<»ns ean-ing inte-linal .-pa'^m are ino-t ireijnently 
file result, of irritation from niidieestt il food, irritative poisons, 
and foi*(*ign bodies. 'I'ln* spa-m re-nlting from this irritation 
gradually progn-x'N downward, following in its eonr-(* the descent 
(d’ tin* irritating suh-tanee. l.ikewi-<* the pain grailiially moves 
from the <*piga-lrliim down over the anterior ahdomlnal wall, until 
it. he(*omes hK‘ali/ed in tin* snprapnhit* region. In oth(*r cases 
tlu* irritation may he locali/.i-d and non-pntgre—i\(*, and the pain 
is stationary. When .sin'h a (*onditioti is pres(*nt. inllammation or 
iileeralion is most commonly the (‘ansi*. 

'^riie jiaiii of eiiterospasin is divi<le<l into two classes: (a) pri¬ 
mary aiul MH*ondary. 

(A) 'J’he primnri/ fmin is dm* to two eaiisi's: (1) the pres¬ 
sure irnub* by the i*ontraeiing museiilar walls upon tlu* nerves ter¬ 
minating betw(*eii the nin^ele l>nndK*s. Lennander’s experiment 
on the intestine with eh'ctrieal stimuli, Avhieli ctnise<l eontraction 
and no pain, is non-eon(*hi>ive. as tlu* adecpialo stimulus was ab¬ 
sent, and the eontraetion one of an entirely different kind than 
that wliieh normally is presi*nt in the intestines. 

(2) Tlu* pull and drag exerted upon the mesentery by irreg¬ 
ularities in the si/e of the bowel. 
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(B) Secondart/ pain is dm* to distontion of the bowel proxi¬ 
mal to the area of spasm. It is of the ordinary, colicky type, its 
'duration depeiulinj; upon the kind iind nninin'r of the irritation. 
Should the irritation he of a transit nt natnn*. as is found in dis- 
turbancos due t(» the pa-sme of indiue«.iilil(' foml, tin* j)ain is iii- 
termitteut and >ari(“' in loealion, ilinnuh it einisiantly jir(»#yresae8 
.toward the lower part of the ahdoinen. Shojdd file lesion he or¬ 
ganic the pain is pernianentl\ loeali/etl an<l not proi'r<*s>'ive, hut 
remains .at tlx* point n l.it(‘d to tin* Imui I pro\ini.il to tlu* point at 
which the intestinal di-teiition In-uiiis. 'I'lie eolmi, owing to its 
being most exposed to irritation, is most rr(M|ni‘nll\ the part of 
the bt)wel in\o|\rd in the s|».i.,ni. In nmi'oiis eidilis tin* aftaek i.s 
typical (sec Culon). 

In a ease reported h\ Hawkins and <pioled lt\ Ma\Iard‘ a goial 
deserijition of colon spasm is iii\(n: “In this patiint attacks 
came on onee in aliont throe 4»r I'niir ars. I'Ih \ higaii as a con¬ 
stipation, whidi was dilHeidt !«) niuwe; distinlion (‘iismd, and 
.with it ptiin and \omiting. I’lie p.iin was acgravati'd hy the 
taking of food and h> <lofeeatioii. At the opi r.ition, whieh was 
perf(»rnied for the relief id’ this oon«lilion, two areas of <*ontrac- 
tion spasm, without an_\ ,isM»oi.if(d h sions, were found. Ila* first 
WBb at the jnnelion of the dtseiiidini; (*oIon and tlu* siemoid ih>x- 
nro. I'Ih’ sjM'ond wa- in tin* small inli-tine. l»olh areas showed 
‘a spasm of the niiiseid.ilare id* sueh in.ii*nittide that nothing could 
be i>assid ihrouch llm innn ii of tin howil. In both the narrowc-d 
part of tin howc I passed ahriiptlx fiito the normal parts above 
and below." 

I hat 'iieh a loeali/i d '|».i-ni oei-iirs is known to (\<‘rv practi¬ 
tioner of nadieine. .Mimin and nianv a patiint eomphiins of fleet¬ 
ing, cidieky, abdominal pain, jar-istinif off and on for years. 
Operation, should if 1 m* nmlertakin, re\eals eonditions somewhat 
like tho-e deserilM'd aho\e, or -hows nothiiiir, in which case tlio 
appendix i.s often blamed, and some*inies nifhll\, for many case.s 
of colic owe their origin to a fibroid ap)»en«ll\. This, because of 

t 

its conMant irritation, J»roduce^ abnormal e.xeitability to stimuli 

‘ Herbert P. Hawkins, Bntuth Mcdtral Journal, .January 13,1906, p, 65. 
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in the 8;>'rnpathetie nerves and plexuses which supply it. This 
exeilahility, in turn, is eotnninnieated to a<ljaeent centers supply¬ 
ing the small intestine, whieh may also iM'eomc involved and be 
thrown into a state of jtathohi^ieal exeilahility. When they are 
in this eondition, .«timiiii that onlinarily would produce no reac- 
tifin may eaii>e ))ain, or else nuiy rellexly produce spasms of the 
l)owel, whieh in turn eaiMr> pain. 

In some eases, heeause of ^eiieraliztMl ahdominal symptoms, 
enteros})asm has heen dia^iio-ed as peritonitis. I'lie following, 
whieh are pn'seiil. in etiterospasm and aloeiit in peritonitis, aid in 
the diagnosis: ( 1 j 'I'lie low t<uiju‘rature, pulse, and r<*spiralory 
rat<-; (J) the excess of peristalsis, e\eu though the ahdomen may 
Ik‘ rigid and tender; and (.‘I) the ahsj-iiee of any tiuideiiey of the 
process to in<*n‘ase in s«‘\«-rily. 

'I'he intestin<‘, heeause it has a lumen of a fairly eouslant size, 
is siihjeet. t<> spasm-pain throughout its entire length. r>e<*ause of 
the progressive nature of the spasm, the pain is felt at ditferent 
points on the abdominal wall, de|>ending upon tlu' part of the 
intestine whi<*h is iuvedved. 


In some eases spasmodic musmilature eonlraetion of the .small 
Ixjwel occurs without any a|*par»*nt organic cause, and is <lue to 
ahiiormal functional activity. 'I'liose who arc* suhjeet to these 
spasms are so smisiiive to irritative nervous intlmuices of atiy kind 
that th(‘ slighti'st change from the normal may cause* a spasmodic 
contractiou td’ iIk* howel. 'I'his change also niav he the result of 
local change's (slight fermentat it>u) in the* inte*stine.* (producing a 
leH'al e'olic), or may he* due* to cause's ae'ting from a distane'e, .such as 
expeisure* to e*oId drafts, wliic'h j<rodue*e an iuteTtial e*e)ngestion, 
etc. During Ixidily fatigue' e*olic is also fe'lt. The howe*! ce)ntrac- 
tieui in the lattc'r case* is prohahly elue* t«» the irritatieui freem the 
toxie*. materials cire'ulating in the* hloeeel. Kxe*e'ssive lu*at may aljo 
act in the same manner. 


All these eliseu'ders cause* a ele’rangenu'iit of intestinal secre¬ 
tion, with conse*epient fe’rme'ntatieui ami putrefaction of the intes¬ 
tinal contents. These, in turn, irritate the* intc'stiual iiiiice)sn, and 
this irritation may, in some eases, progress to an active indamma'- 



LESIONS OF THE INTESTINES CAUSING PAIN 481 


tion of the bowel. In any cast* diarrhea is a fret|uent accoinpaiii- 
ment of this eondition. It indicates that tiie changes in the mucosa 
and bowel contents act as irritants and cause an exet'ssive contrac¬ 
tion and forcible propnision forward of tin* bowel contents. How¬ 
ever, the oidy structure particularly atVeclcd i;- the mucosa, which 
at th*e time is in a ^tateof weakened resistance. 'I'his reduction in 
resistance is (d’ten cattsed by couiie-'iion incidental to tin* chilling 
of the body stirface. in which a peripheral xa^omotor contraction 
occurs, A similar vasomotor spastn may aUo he caused by etno- 
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Fkj. 102.-- Pain Ahkas in (’oi.mmc (!oi,ie. 

Colonic colic hcKins lo'onnd tlx* iinihilicns and radiat(‘.s in tlic directions 
indicat(‘d. Tlie pain of all colics «»f the colfni is generally referri-d :it first 
aroiiial the uinhiliciis and then later to the area below it. lloweviT, if the 
lesion is in the sinull bowel the pain i.s referred ahovi* ihi.s level. 

tional stri's-, such as i.s j>re.'i<nt in an^»^er and i*.\freriii! j<ty or 
dejection. 

Colics mav 1m* the result of some definite error in rliet, such 
as the eatinp of indifrcstihle or had food*-. .Many person.s cannot* 
indulge in whiskey, cat highly spiced ffanl*-, nor drink very cold 
or unsuitable liipiids without stiirering from colie. l*eo}»Ie vary 
somewhat in suse(*j)tihility, .«o that what one jicrson <;an do or 
take with immunity will in another cause colic. 

Since these attacks of colic often follow a slight indiscretion 
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in rliot, possiMy sik'Ii an iiidiscrciion as has occurred many times 
‘previously withruit the j)ro(luHioii of colic, the patient is apt tq- 
ask, and fhc physician hitnsclf sh«»uld know, the reason of its 
^rcalcr frcfjiicncy at one time than at anotlicr. Its incidence is 
prohaldy determined hy a les'-ened resi-tance due to changes in 
afmosplierie <-«)nditions. or to removal from one locality to*an- 
otlier, espe<‘iaily among lho-,c who are not. a«’eu«tomed to traveling. 
In these the colie is prohahly due to change' in hahits and diet. 

(*onstipatio)i, with irregular evacMiatmu ami overfeeding, is an¬ 
other caiist* of this colic. 

I'he most reasonahle hyj><»lhes<‘S a^* to the cnu'<<‘ of colic are 
tliosif proundgated hy \othnagi-l, l.ennainler, and Wilms. Xoth- 
nag«‘l says that. coli<* is due to 1ctani<* contraction of intestinal 
miiseies and the aiieiida produced hy this contract ion. Lennander 
claims that in I'olic in tin' small intestine tin' jiain is due to 
pr<'S‘'nre agaiu'-l the seii-iti/.ed jtarielal peritoneum hy the tetanicly 
contrai'ted loop (d* small iiiteslliie, and that jtain from similar pt'ri- 
stidtie action of the large intestine is (lin> to traction on its .short 
mesen|»*rv. On the other hand, Wilms helievcs that colic in both 
tin' hirg(' and small int<'stines is jIiic to traction on the nn'st'iiterv. 
I'Ik' simph' i'xplanation is that tin' |>ain of colic is that caused hy 
(listeuti«»u (d‘ tin' mnseular walls. It is a spi'cial type fif pain 
conveyed hy tin* sympathetic. 

(\>lics gt'in'rally are sudden in onset. The ])ain commences 
around the umhiliens, and thence vinliates ('itln'i* ahov(* (small in¬ 
testine') or helow (large intesliin'). 'I’lie advanc(' of the intestinal 
spasm is (d’t<'n iinlieated hy ehangi's in tin' location oi tin- ])ain. 
When the spasm is in the small intestiin*. the ])ain is above the 
umhilicus; when in th jejunum, cecum, and appejidieeal n'gion, 
the pain is around tin' umhilicus; when the large howel is in¬ 
volved, the pain is helow the nmhilicu'., and, as the .sjiasni pro¬ 
gresses toward the rectum and anus, the ]niin passes down toward 
the puhes, and h('conies low(*r ami hovc'r, until it rests just above 
tho puhes, which is a sign that the howel coutc'uts have reachetl the 
sigmoid. Tho pain now remains stationary until the fecal mass is 
expelled. 
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At the time when the colic is nt its greatest intensity the pain 
, “aifiy be so severe as to cause the patient to cry aloud. ITc aKo 
‘is very rcsthss, moves coiistnntly alxnit, throws his limbs in all 
directions, and often lies ]>rom‘ upo!! ilu* h»d or u]M)n tin* ll<x)r. 
Frequently he jiresscs a j>jlb»w or In', hands tightly over the 
abdomen. This H*nns to rdu'xi' tin* pain ts(*c drawing). 

Type of Pain in Colic. 'I'lii' p.nn ni.i\ Ik' (>ith(‘r intermittent 
or constant. W'lu n inn rniitn iii. ii Ikcohuh Inwcr and lower 
in the abdonn n, and linall\ ei <is( ^ on tin < \pnl''ii»n of tlatiis or 
feces. Siionlil the p.iin Ik- eon^tant, it s1m)\\'. that the obstriietioii 
has become eon-stant .md per'.i'.ls ;j| om* pbiee. .\n obsirm'tion of 
this kiinl is ]tr('.*ent in ‘■Ir.inunl.iti d lierni.i .ind iniiissnsei'ption. 
IntermitleneN in a e(diek\ p.nn '•liows tli.it tin* oli..tnietion lias 
only been t«mporar;\. Sneli an obstnielnni nniN be produced by 
kinks in tin* bowel, h.irdi ned l\*e.il m.isse.., and llie liki*. lielief 
of tin* p.iin indicate., tli.it tin* obslriietioii li.is be< n o\er<‘oiin. .\n 
onward nnwemeiit of flic bowel eontint'. follnws, and fretpienlly 
gi\es rise to a gurgling. If tin* (d»slrnetM»n becomes permain*nt a 
consid<*rabl(* local distention tak(*s pl.iei* .md eaiis(>s tumor fm*ma- 
tion, e\e(ssi\t* proximal p<*risla1sis, and an .ib'i nc(* of gurgling 
over tlie tumor. If p.iin jierslsf., and is a<*eonip,inied by diarrhea, 
voinitinir, and alidominal tend(*rness, it is a gooil indication that 
inflanimatoiw (■bang<‘b ]ia\e t.iken placi*. 

2\‘n(h HH ss is assoeiatirl wdtli enterospasm. 'I'ln* arinmnt of 
the ti nd( rin*ss <l<p(inls on the lo<-allon and the r \lent of the 
bow’cl in\ol\i m(*nt. It scc'uis to b(* I'ln* rule that dis(iirbanei .s at 
either extremity of the small e»r l.irgr* inte-sliin* gi\e n'se* to a 
greater (b*gr<*e of te*nd( mes., than df) those of liie inid<lle* jiart. 
The tende*rne*ss ma\ lx indirect, as illiislrate*d in iiuedvennnt of 
the trans\erse* e*olon, win re pn —'iin* «*n the abd«jnn n abo\e the* niri- 
bilieiia in the* n-cioii the erdem will e*anse* pain wliieh is not fe*lt 
in the area o\er which fin* ])r(.snre is iriaele, lait in the anterior 
abdomiiia] w'all b(l«»w the* nmbilie'iis. If the small inle*stine is in¬ 
volved, jiressure on the alxlenninal wall, particularly kne*aeliiig of 
the abdominal cemtent.s, will prexlnce* pain in the epigastrium. 
Local teii(h*rnes& over the site of a bowel lesion is unusual, unless 
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the abdominal wall (parietal j)eritonoum and subserous layer) it 
also involved. 

Jrite.sfirial colic should be diagnosed from galbstonei renal, 
and uterine colie, jiyloric spaMii, }»crforation of the bowel, appen¬ 
dicitis, acute paiicrealilis, nie-cnteric embolus, and thrombosis; 
fr(/m the r< ferre<l pains due tf» thoracic diseases, as pleurisy, pneu¬ 
monia; and also I'rom the abdominal <‘rises occurring in certain' 
»jis(!asr-H of tlu; nervous system, as tala-s, etc. 

Slmiild colic he present without any w<-ll-defineil bowel lesion, 
particularly if it oeeiirs in a painter or in <»ne who is accustomed 
to )uin<il(> <‘oiisii|i>rahle <pniiitili«s (d' white h‘ad, it is well to find 
out if the cramp is due to pittinhism, patliogmunonic signs of 
which arc' stippling in tin* red blood cells, the' ])lue line on the 
gums, and the wri.'l drop and foot dro|) (only o<‘easionally, in the 
early cases), or other signs of neuritis, ('ontra<-tion and rigidity 
of till' abdominal nm>eles occur at the same time' as the colic. In- 


ecjualily of the pn|)ils and tenderne.-'S over the najx* of the neck 
arc' also to hi' noted. 

d'hc c'olielvy pain, as a rule, is fc-lt in the' c'c'utcT of the abdo- 
inc'ii, in the umhilic*al rc-gimi. 'I'lic' sensation is that of the intes¬ 
tine hc'ing twisted. Some'describe it as a fee-ling in which it seems 
as though tin* bowels were being tiid in a knot. Ituring the colic 
the' arterisil tension is raised and the jutlsc' is hard. Pal says that 
the' pain of lead colic is due to irritation and c'onstriction of the 
blood vessc'ls in tin* intestinal walls, and that this iudirc-ctly irri- 
tatc’.s tlie .sym|iathetic nerve lilaments. 

There is also a colic associated with urnnia. In thi.s condi¬ 
tion, iH'yond the colic, the only otlu'r symptoms are those of 
the urc'inia. 

Inflammation of the Bowel.- -Tnllammat ion of the bowel, as 
a rule, cause's little ]uiiti as long as there is no excc’ss of motor 
activity. When active* peristalsis oi'curs there is a well-defined 
pain; and if the jutrietal peritoneum is invadc'd a liK'al tenderness 
is added whieli, as a rule, is c'oufiuod to the involved area of the 
ahdomcn. WIu'ii all the coats of the* bowc'l arc involved in the 
inflammatory process, pain is also reflected to the anterior abdomi-^ 



Differentiai. Diagnosis of Iviestinai. Colic 



Reierred-P^in lint of int*.-tiiu'> lint of kidue\ induretir Tint of thf gall-bladder and That of the utenia. 

Are\ 1 duct- 
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nal wall, and hyperalgesia is present in the cord zones assoclateci’ 
with the intestine. 

In inllaniniatory .‘•tates of the small intrstine entrance of food 
intr> tlie stomaeh may, l>y stiirmlatIng and increasing thc peri¬ 
stalsis, aggravate a pain already j)res< iit, or initiate one, if nono 
is pre>.ent. d'liis inter relalion^liip of tlie '•tormndi and intestine 
can Im‘ »‘Xj»Iained npon tin* liypol!ie>-is of the c|o>c m-rvons connec¬ 
tion ln-l\\een the two organs, so liial a sli!imlafion of gastric peri¬ 
stalsis will likewi-'C ea\i''e an increa-e of inte-iinal movc’incnts. 

A ctnilirmalory symptom of value in lla* diagiatsi" of inflam¬ 
mation of the howcl is diarrliea, which in acnic enteritis or colitis 
is due to irritation hy indige-.fihle or fenmnliiig snhsfancos. It 
is of a fold odor and contains frothy material. In tidu'n'nioiifl 
<*nteritis the sfo«tl is also fuiil. and contains hlo.id and shn’ds of 
tissue, d'he diarrheal stool of an intlamniaiory int(‘stinal lesion 
(enteritis) is generally acrid, and produces intense irritation 
around tlx* amis and hiiftocks, while oiher diarrheal stools, as a 


rnh*, do not ('xcoriati*. 

Since many of the inllammatory proc('s<cs an* aecom}ianicd l»y 
fermentative changes in the intestinal canal, it follows that a 
coiisiderahle distention of the howcl from gas frequently is a con¬ 
comitant symptom. When it fwamrs, the pain of tin* distention is 
engrafted on to that id' the intlannnatorv process. 

In some ease's of intlammation of lln* howels llu* inllammatory 
proee'ss is very severe ami extends It) adjae'e-nt strnetnn's. In this 
event, he'canse' e»f the' in\eilve'nie'iit eif the* pe'ritonenni, the sub¬ 
jective jiain is assex'iateel with cemsitlerahh' hu'al te'mh'rncss, and 
if the eecnm e>r le>W('r eml e»f the ile-nm shemhl he invedvcil it may 
bo cemfnse'd with a])penelie*itis. 'I'liis is all the more likely to 
ha})))en wlie'u the ahehnninal mnsi-le's eeve'r these areas are in a 
state of rigielity, am! vomiting ami imm* e*f temperature are present. 
If the intlammation shemhl he in the elnoelennni the abdominal 


pain is cemstant, and there is an ine*reased sensitiveness to pres¬ 
sure in the right hvpochenulriae region. Dnoelenitis generally oc- 
curs in a pjitii*nt snlTering fremi an aynte gastritis, and in the 
stools mucus, with or without blextd, will be fouiuL Duodenal 
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^^Igestion, according to O’Coiinoll, occurs about three o’clock in 
• the afternoon and two in the niorning; therefore, at tliese times 
the pain would l)o most si'vero. 

Ulcers of the Intestine.- 'riu* pain in ulcers of the intestine is 
felt must often in the region of ila* nnihilieus, though the exact 
localization of the pain (h pi iids laryi l_v njion whether the lesion 
is in the small or in tlie huge inie'^line. In intestinal ulceration 
the pain is more' n'»trieletl than in inihiniination, and the art*a or 
point of tenderiu "s »1 m( » niil mo\i> ahont, as i| dnc.s both in the 
latter condition and in colics N\hi«di an* llie result of (>ating iinli* 
gpstihle fiH)d. 'I'lie pain «d iilet r is ImpieiitlN accompanied hy 
diarrhea, and occult lilood can, in some instances, U* dmnoustrated 
in the .stools. A l.ictor of import.nice in the diagnosis of ih<‘ loca¬ 
tion of the ulcer is in tin* rel.itionship of the attack of ]>ain to the 
time of the injii.sfion of food. Slioiild the ]»ain coim* on a few 
hours after e.iling, the duodenum is most likely to he invidved; 
while if the inter\al is longer the h-sion is apt to he lower in the 
bowel. When an intersal (•f sc\cn or more hours elapses before 
the commenceim nt of the pain, the l(>sion is probably in the large 
intestine. Anotlar point of im|»orlance in diagnosing tla* lo(*u- 
tion of an ulcer is that the lower it is in the bowel the less is the 
likelihood of diarrhea. If the jiain b(<‘onies constant, and is as.so- 
ciuted with a steadily incns'ising distmtion of the inlestiiu*, 
Stenosis of the bowed following an ulcer can be diagnosed. 

In intestinal iilcer.ition lla re are, at iirst, ini(r\alH of freedom 
from pain; hut as the- bowed luimn bM’omes iiarrow'ed from stric¬ 
ture formation, the internals (jf fre<*<lom iM-come less ami less, un¬ 
til finally the ]>ain is almo-l constant. This jiuin is redieved by 
the passage of the* gas jmsent in the occluded lanved. Some¬ 
times rubbing and massage, although they may temporarily in¬ 
crease the pain by the extra intra-intestinal jin-ssure whiedi they 
produce, will finally cause a jiassage of the gas and cons((pient 
relief. Vomiting al.so appears, ami, as the lumen eontinms to 
narrow, gradually beconus worse, until complete obstruction oc¬ 
curs. It is violent, persistent, and stercoraceous. 

In ulcer of the intestine, food, particularly that which is hard 
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to inav art uh a ]o(;ul irritant and increase the contractUA 

of the iM)\v( |, wifli a consequent dra^ and pull upon the ulcerated 
area, and finis caus<* pain. Unripe fruit or ve^etahles, such as 

corn and caMiajic, are very likely fo act as irrifaling factors. 

* 

If, i.s (daiim(l liy Sclmiidt fliat flic ajiplicafion of cold com- 
jircs'cs to flic alidniiicii will relieyi- the pain of intestinal ulcer, 
while appli<‘ation of heat will iiicrea''e it. 

'I'ln* |iain of iilci rs of the inlc^iiiM* g» nerally is not very 
scyere, except when they oeeiir in the dinMlehnin, the sigmoid, or 
the reefiini. l.ar;:e area-- of iileeration In any |iorlion of the bowel 
are yery |tainfnl, espeelally if the ulceration he deep enough to 
inyolye the jieritonenni. in thcM* j-a^-es the areas (d’ local tender¬ 
ness oyer the alMloineii are |irop<*rtionate in si/e to the area of the 
peritoiieiini which i-< in\o|\(‘il. In ulceration of the n-ctiiui tenes- 
niiis is frequent. 'I’lie diHerjiit yaritfies of Intestinal ulceration 
are I iihereiiloiis, lyplioidal, >\phllitie, catarrhal, nreinic, trophic 
iiN'crs and those following hums. 

'ri’iiian i 1,01 s I'i,(•|■.l.•s. .\on progre'>'>iy<‘ fiiherctilous ulcera¬ 
tion of (h(> inl<‘>^(ine i-^ often painles>. Should flu* nle« ration pro- 
gre.-^s pain is pri.^eiil. It may he eaiiM'd hy an a^^ociale(l enteri¬ 
tis, itileslinal distention following a sleno*>is. a ferineiitalion, or 
perifoneal in\ol\eineiit. 'ruhereulous ulcers of the tliiodeiium, be¬ 
cause of tile fri'qiienl location of the ]>ain in tlu* epigastrium, 
are (d’teti <*onfn*'«'il with pylorii* s|)asm or gastric ul<*er. A diag¬ 
nostic point of value between the two is that in px loric spasm tho 
voiiiitus ney« r citiilains bile, while in le-'ioiis of the small or large 
intestine iismilly it is at least tinged with bile. Diarrhea of a very 
(dVeiisixe odor is frt'qiicnl in tuberculous ulceration. Tubercle 
bacilli niay, in sonu* cas»‘s, be found in tlu* stools. Jieaetion to 


tuberculin, signs »d' etiiacialion. night swc'ats, and probably some, 
litiig iuvi>lveuietil can alsti be det(*cted. 

TYfitoioAi. ri.i iK.vrtoN,- 'rxjdioidal ulceration is generally 
painless, though in tyjilioitl fever it is common fe*r the patient lo 
complain of discomfort in the bwver abdomen, and in some cases 
of tenderness in flic right iliac fossa. If the onset of the fever is 
sudden, there may lu* geiierali/ed body pain and headache. If ^ 
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'Ithe development is slow and gradual, and no acute toxic condition 
ifl present, the only i^ain-plicnonuuia may lx? a zone of tcn<leriu‘sa 
over tho tenth or eleventh dorsal vis«n'rnl s<‘gnu nts. 

Syphilitic T'l.f KKATio.N.- Sypliiruii* nlct rs of the how«'l, as 
a rule, are painh'ss. Should (M^n«^Iallt pain in the abdomen occur 
in a syphilitic, and he aceompanied hy diarrlu>a, and, in some 
cases, hy vomiting, a diagno>is »if .svpliiliiic iniesiinal nlc«‘r wouhl 


be tenable. 

CATAnniiAL rnf i'KATiuN <*anM“; no |)ain, unless the ulceration 
is very d(‘ep. Tlie same is Irne of the nh-eralion the result of 
uremic ainl trophic changes. 

Ui.cKK’s Foi.i.owi.no lirn.Ns. rieei's following hnnis are 
common. 'I hey are most freipn-nt in lho''e eases in whitdi the 
burn is on the aluloim-n. When they oe<Mir tla-y are most likj-ly to 
bo in tin? (hioileiinm (seo Piindi’iitil I'ln r], and give rise to no 
special symptoms, other than lhos(> which oeenr in simple, intea- 
tinal nlcerjtlioii. 1'he pain produced hy them is apt to he over¬ 
looked hy tin* ])atient, heeaiise of the miieh greater pain which is 
the direct result (»f the hum. 

Di'odk.nA i- ri.ci-.ns. d he pain of duodenal tdeer, like that of 
gastric, ulci-r, is pantxy-mal. it may he of intense severity, or 
may he felt nn-rely as a dull dis<‘nmforl coming at certain inter¬ 
vals folhiwing tin* ingestion «*f food. In other eases, wh<*ther 
severe or didl, it is‘more lasting, ami •'ometimes a constant sense 
of burning or of shar|» ]>aiji is experi<*need, 'Phis in mjtny cas«*s 
is relieved hy the ing«-tion of food, llierefon* it rr*eeived the. name 
*‘hung<*r-pain.*' 'Plie |iain i- situated to the right <d’ the middle 
line, and nsuallv a little above the level of the iinihilicns. It 

mav ra«iiate toward the riiiht or the left side. Soiiietinn's it is 
% 

deserilx'd as having a d«*ep-seated lo»*ati<in, being ratinjr unlike 
the churacteri-tic pain of ga-trie nicer in this partic.dar. 'I'he 
time of its a{ip<*aranec varie-. It may folluw immr*diately after 
the taking of fmnl, hut most often doe- not ajfpear or, if it does 
appear, does not reach its maximum of intensity until two, three, 
or four hours after eating. I’he character (jf the ingested food 
has a certain relationship to the intensity and occurrence of the 
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pain. Generally speakinf^, heavy meals occasion a pain of 
severity, alt hough the pain is later in appearance than after 
meals. 'I’he ilriiikiiig of copious draughts of water, or the taki:^ 
of Ollier liijinMs, such as milk, beer, and w'iiie, or the ingestion ef 
alkalies, may relievi! the jiaroxysin for a time. 

^i’erideriiess and rigidity of tlie abdominal muscles in the right 
upper segment of the abdomen may be met with. Pressure 
usually inn-eases lli(» painful jiaroxyMiis, although not invariably. 
I’liat lh(5 site of the nicer hears a relalionshfji to the site of the 
]>ain eannot he donhl<-d, (hough (he idea that the ]>ain, localized 
tenderness, and mtisnilar rigidity occur directly over the site of the 
ulcer is not iniahh*. 

1'h(! jiain in duodenal uh-er may hi- situated ih the epigaslriiiiu, 
near tlu- mitl-lin(>, and may extend to the right mi that it lies be* 
tween the crest of the ileum and the rihs. In this condition there 


is also often a tnuler spot t<» tin- right of the lowi-r dorsal vertebra. 
It is claimed hy many (Ih-aver, among others) that the pain in 
duo<lcnal nici-r shows a tcnden<*y to peri«)dicity, so that it may be 
aliM-nt f«)r long in(i-r\als and then occur in an attack of varying 
intensity, 'J’he p »f duodenal ulcer is incn-asi'd by moving, 
eating, or pressure. In many eas<-s there is also present in the 
abdomen a fei-ling (d‘ gnawing or of boring. 

Many theories have been advanced to account ft»r the pain in 
duodenal nicer, 'riin-e suppositions underlie all tla-se theories, 
namely: (O 'J’hat the IK’I, because of its retlex excess of secre¬ 
tion, directly irritates tin* ulcer ami thus causes the pain. But, if 
this is so, there must lu* mauy exceptions, for a duodenal nicer, 
without an excess of JK'l in the stomach, is frecpiently found. In 
fact, it si-ems that the ulcer is (he cause of this increase of secre¬ 
tion, and that the only elTect of the excess is that by irritating the 
surface of the ulcer, it causes a retlex contraction of the pylorus. 
This leails us to the second supposition, so actively championed 
by Hertz, that the ]iain is nothing more than a tension pain, 
due to localized distention of the stomach walls, the result of 
excessive stimulation from the IKd. It is known that the pylorus 
remains closed while the duodenal contents arc acid, and that it' 
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pP<te.nl7 Vhen the contents become alkaline. In duodenal 
‘ibieer the duodenal contents are, l)ccnu8c of the excessive secretion 
of HCI in the stomach, seldom, if over, alkaline. Consequently 
tilie stomach is always in n state <if hypertension, the result of 
abnormal peristalsis. This h,\periui^ion, lu>\\t‘\er, exists only on 
the prepylorie portion nf the ‘.lom.oh. U'eaiKe it is into this jior- 
tion that tlie food is forced h\ the p< rist.iKis and, iM-iiii^ unable to 
advance because of the closed pylmus, .iccimiiil.ilcs and c.iuscs the 
increase of tension and tla* Mtc.dhd iilci r p.iin, which has about 
the same location as that’ile-.crih« d uiidi i pyloric spasm. (IJ) A 
third supposition is lh.it adv.inccd h,y Ihir, yyho holds that a 
stomach y\hen empty li.is a t< i di m y to pull to tlu Icit, and traction 
(in case of diioihui.il uh 11 ) is m.id(‘ upon lh(> ulci i.ili il aic.i, whih', 
on the contrary, a sinimu h, y\h( ii riill, is dmpl.iccd to the iu;hl, and 
the tr.actioii is diminislad, with a <‘ons(>(pi< iil diminution of the 
,pain. Which of theso (if any, or if all thni) is the actiye 
factor in the jirodiictioii of ]>.iin in duod< ii.il ulct i is r.ithi r dilli- 
cult to (heide, tlioii^li it seems as thoiiidi .ill tliici' may h.iyc a 
more <*r h "s important iiifluencf*. 

Distention of the Bowel, rucomplicated distention of tho 
bowel yyill cause considcrahh pain, l‘•p((lally y\lun tli distention 
is sudden in onset, sucli as is found in ai'iite ohstriiclion, strani^ii* 
lated hernia, etc. 

In chronic intistmal distintion, jaiin, as a rule, is mit a pionii- 
neiit "yiiijitoin, and only heconii s so yyluii thiie is a *-iiihh n in¬ 
crease in thi distention, 'riu p.iin’of <list<ntn»n is idifycd by 
the expulsion ttf ^us^ and fn(pnmtly tin ]iati(nt fttls a (hanp* in 
the location of the pain folloyyinir a o’lii^lin^ and the buyyard 
movenu nt of the pas. Distintion of the howil is d* noti'd aKo by 
tympany, lo<'ali/(d o\er tin ai*«a of tin hoyyil s(frmcnt inyohfd in 
the distention. It frcfpiently liajipi iis that yylicn tin- larto IhjwcI 
is dist(‘nd(d its sipmnts can 1m ihfimd hy palpation, and if the 
abdominal wall is fairly thin, piristalsis, if at all actiye, may be 
seen. In idiopathic dilatation of the colon ('Ilirsehspriing’s dis¬ 
ease) pain is usually absent. 

AdheiioiiB. —Bands of adhesions, which arc a common cause 
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of distention, oofMir most frequently in connection with the. small 
intestine, and are tliere a more common cause of obsttruction than 
in tlie lar^'e intestine. 'J'liey usually do not produce pain unless 
so placed as to caii><i‘, <iurin;? intestinal <li^estion or on active 
movrmr*nls of the lio<1y, a pull or draif upmi the parietal 
[a ritoneiini. 'I'liey may also can.se pain by cansinjr obstruction of 
the bowel. 

Obstruction of the Intestine. Intestinal obstruction is more 
emninon in the small than in the larp* intestine. It may be acute 
or chronic. 


A<'rTK Ons'i'niurnoN'.-— 'Fhcn' arc two varieties of j^ain due 
to acnt<‘ bowi'l obstruction: the primary Jind tin* secondary. 

Primary pain is sinideti in onset, very severe, and j)f a /rriping 
<’haracler. It is gctirrally nd'ern'd to the niiddh- of the abdomen, 
and is diu* to the change in tin- relationship of the parts of the 
bowed, with a »*(»nseepicnt drag «»r ])nll upon the m«*sentcry or 
TiM'setcoloii. Following this is tin* se'condary pain. It is more 
conlinnons than the jerinniry j^ain, ainl, owing to the viohmt peri¬ 
stalsis <d’ the cnt-olV howe'l, is iiite-rmpteel with paroxysms »if great 
intensity. (Jradiially, as the result (d’ paralysis, I'ntm exhaustion, 
or from toxemia due to poisons gcin ratcd in the olistructed seg¬ 
ment, the pain becomi's less. 

If the pain has a tendency to spn'ad from its jn’imary location 
and is accompanied by ctnu'cntric spreading tenderness, it is an 
indication that the p(‘rilom*nm has b(‘<*onu‘ involved and that a 
sj)reading p(“rilonilis has ensued. When this occurs the pain is 
sharp, stinging, and mori* constant. 

'J’he cause of tlu* bowel obstruction mav be one of the follow- 
ing: (a) causes acting external to tlie bowel, (a) twists, volvulus, 
(?>) adliesitms, (r) intussusception, {d) hernial bands (see Her¬ 
nia); or (lO those acting within the bowel, as (u) contractures, 
(h) fecal contents, (r) l\)reign bodii's. 

In twists and intussiisci'ption the onset is sudden and the pain 
is most severe. Tlu're is also present a well-defined and painful 
tumor. This tumor, deiumding upon the part of the intestinal 
tract which is involved, is located in different parts of the abdo- 
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'men. If the sigmoid is the part involved, tlie swelling first be¬ 
gins in the left iliac fossa, niul tliou gnulnally extends upward, 
with a central tendency, towartls tlu' iinil>ili(Mis. From the very 
beginning there are jiain and tt'udenu'ss, wliieh iH'eoine inoro 
severe as the l(‘sion ]»roirressi‘s. Tlie paiin gradually extends until 
the entire abdomen is involved. 

The pain in intestinal ob-tnielioii is tine; ( t) to intlainmation 
of the j)eritoneal snrfaeis and (lie eoiiMinienl. involvement of the 
lymph nodes; (lM the traction wliieli tin* inllated gnt exerts on 
the mesentery and niesoeolun ; and t:’») irritation of tin* mn-ves in 
the affected segment «d’ the hnwel by (</) |tre^'>un‘ from the ob¬ 
structing agent, (h) iin's^niM* from violent jM-ri^taKis. 

In aent(' intestinal ob-trnction tin* history of a previous attack 
of peritonitis would in<!|('ate that the obstrn<*(ion mielit be due to 
adhesions. The pain in these conditions at lir»t is vi-ry great, 
but gradually sub-ides if the ob,-<l met ion persi>^ls. The ((‘inpera- 
tnro and pulse are boih variable, thoni:h, a" a rnh*, no rtaiiarkable 
chai:g<* is noted in either. \'oniiting, though not constant, gen¬ 
erally is an ai'eompaniment of obstrmMion. 

Sudden, aeut(‘ abdominal pain, periodic in character, associ- 
at(‘d with the passage of IiIinmI |H r annm, oi'ciirring in Voiing 
ehildr« n, shonhl alway-> lead to a eon-^ideration (d' intussusception 
a.s a cause. Obstrm-tion a<*companied by peri<idi<* pain generally 
means that a volvulus is tin* cause. 'I’his gives rise to almost (he 
same symjiioms as ininssn^'eption, though the tiinnu* has, as a 
rule, a diffen-nt shapt; and location. * 

In the early ,«tag<s t»f intestinal ob-truction light jires.surc 
upon the abdomen will often give relief. If during the conrs(! 
of the disease the pain suddenly snb-ides without improvement 
in the jiul-e and the genera! cmidition. the ea-e is serious. If, 
after having Cl ased, tin* jiain again commence.s and lM*comes rajiidly 
generali/.c*fl, it is a sign that a generalized jterilonitis lias dev<‘loped. 

Cjijjo.mc Obstimctiox. — Chronic intestinal obstruction is 
due to adhesions, contrai’tnrf s, new growths, foreign bodies fgall- 
stoms, fecal concr<*tions), and inflammatory processes. In the.se 
the development is slow’, and extends over long periods. At first 
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there i«)*oii1y a sense of discomfort, which gradually beoontett. 
worse iinti] it is merged into pain. This pain is intermittent and 
occurs in cramp-like paro\V‘,ms. These jiaiiis arise auddenly, 
and are ndieved a'- sfxm a>< tlic stagnated fecal matter and gas 
ha\e been forced l>c\ond llie ])oln( of obstruction by the pressure 
from the n.ir. 'I'lic p.Micnt is als<» (•on>'ci<»us of the “pain” 
bi^iimitig in a r-t rtain spot and \\(M‘klni; in a sen w-like fashion 
lip to ain»fla r spot \\li(re it nids (Mavl.ird). If tb< degree of 
obsiiiK'lion sii(l(b*nl\ Ihcoiiks gnatcr the pain imim diately* in- 
cr« as( s in inl<nsii\, sonicfimcs s(, markully and sudd»*niy that the 
diagnosis of an associa1(<! acute obstnnMion is madi. What really 
happens is that onl\ an (\aeerbation of an e\i>-ting condition has 
oi'ciiried. After a time the pain again snbsi<b s, owin<>, perhaps, 
to faligiie or to n In f of the local conditions i St< m>el). 

Maiiv ui tbc‘ eoni'se <if inl<stinal obstruction tin |taiii is mild, 
paro\\smal and infn <pi( nt; but as tin* obstruction bt (*om( s more 
(‘omplete, attacks <d' pain arc mori impunt, and arc of greater 
se\ei*il\. Associated uitii ibe p.iiii are t,\ m|)anjtis, \omiting (pos* 
siblN heal), \ isilile jtcristalsis (slaaibl the alMlominal walls be 
tliin), tumor, wliiidi is t,Mn]>anitit*, ob»tipatioii, and giMierally an 
absuic(> of f«*\cr. I’rcxioiis attacks of localized jh nionitis or the 
bislorx of an abdominal opi'ration will siig<>( a band or kink 
of (lu- intestine as a cause of the obslniclion. 'Plie history of a 
tumor will sn^gist ]»r<*ssnr(» and f.iiillx position of an inti'stinal 


eoil; (“inaciatioii in middle life* suggests 


maliiiiiant disease; ascites 


hboiild lead one to susp(>et tiibenMilosis (i*.*), p. L’l'O). 

Maxlard cl.iinis that ]>ressure In bardeiu'd fe<*< s will also cause 

pain, and be eilis .i cast where sextre jiain and tcmlcrness xvere 

prcstMil in the right iliac ngion. ami, on exploratory la]>arotuiny, 

onlv hardened feees eoiild be found in the cecum. 

Lesituis of tlu‘ signmitl colon often caiis(> ])ain of the most 

racking kind. Tt U f(‘lt at a pt>int usually about two inches to 

the right of the iimbiliens and at the npjier part (»f the iliac fossa 

* 

at the level of tlu‘ ere^t t)f th<‘ ilium. 

Overloading of the colon does not seem to be the cause of any- 
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^Ipeoial pain. Constipated individuals rarely suffer from pain 
to this cause (see Constipation, p. ftOO). 

, The presence of iiidican in (la* urine i>« a j>oint of eonsitlerable 
diagnostic importance in local mu the site of the ob‘'t ruction. 
Should indicaniiria be ]ircscn( car],\ in the di^cUM', it is an indi¬ 
cation that the ob'<trnction is biuh up. ui lu rull\ in Ihe small in¬ 
testine. At the same time, m olwtrucliiins ilicre is a reduc¬ 
tion in the qu.intilN of till nriMi <lne to tlie loss df water from \t)ni- 
itiftg, which is miudi urtatcr m hsiuiis dt flu small than in those 
of the large intestine. 

In all cases of (distnictioii \otiiitinu is eoiislaiil, and is not 
acconipanicil Iw nausiai. 'I la* \omiiIus at tiisi cdiisisiH of tin* 
contents of the stomach, tlaii of tin 1 niw( I, and linall\ hecomes 
fc'cal. The jx nod at which tla* fcc.il ti.insihdii occurs xarits, 
depending iijkiii (la* s^umcnt of howi I iioohcd. 'I'lie Iow’it 
the inxoheiiant the lonu(>r is tla hf.il \oiuil m in.ikinu its 
ap{)C'aranc(. Should tla (distniction lx* as low as tla ilciim, oia* 
or two da\s niu\ elajise hefiu'c it uj)j>e.iis; iilini il (fois appuir it 
is palhtKjnontonK of oli\/rut liou. 

The absence <if pain in bowel «»l)stniclion mas 1m* dia to the 
obstruction lx ing tla r(*sult of paraKsjs of a poition of the bowel 
distal to the obstruction, as in a case* rept»rlnl bv Miisser. Here, 
the jmtient, fi\e <la\s aftc*r an opjr.ilion fi>r infussusc< ption, <b*- 
velopnl \oniifinu, ■which was of incnasmu frf(pien<*> and finally 
liccana fical, though no pain was j)ri sent. ()n opt iat ion the 
cause of tla obstruction was ftniiitl tt> lx a paiaiv/ttl portion of 
the bowel. 

In resume it max 1 m* recalhi] that i»bs|ruction of Ihe bowel 
may lx* din to: (I) fiiuclional spa-m fcolic), the itsiib f»f («) 
irritation, organic ptustms, baett ria, aial catbaitics, (/<) inorganic 
poisons (lead); (2) obstructitm of tbe lunn n b\ (o) hxlgment 
of some siibstain'c, as enti-rolith, gall-stf»nt s, in<ligi st ible or fc*cal 
material, foniun btxlns. as gall-stones, f//) ehange in the relation¬ 
ship of the parts to ea<*h other, as in twi-ts f\ol\ulus), iTivagina- 
tion (intussusception), dragging and pulling (hernia) ; and (c) 
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the* prfwnoc of now jn*<»wths, which may he inter-, iiitra-, or extra* 
niwral. 

Voh'uhtH. Pain in volvulus conics f»n as a sharp, sudden, 
S(‘vcrc [tain ('crainp) in the cpijira>lrinni, or in the region of the 
nniliilirii''. It, is coniiniitni^, and at fir^t is of a constant in¬ 
tensity; hnt a.- soon as re<'al sta>is oeenrs, anti ili^tentioii of the 
liftwt 1 segment jtro.xinial to the tilwtrneiioii oeenrs, the constant 
pain is iii(erni|)le<i hy a series «if eraniplike <'xaccrl)ations. 
d’lu'se exaeerhal itiiis are imlieal itms of ihe severe contractions 
taking jilaei* in the intes1in(‘, in its ell'tirt, to C'lahlish a passage 
through the <»hstriietion. (jlradnally, as the t»h«-lrnetion to the 
cireiilatitiii in the alleeted htiwel heetiines eonijthte, inilainination 
and gangrene supervene, and a geiieralizeil perittmitis, with its 
aeeompanying pain anti tenderness. tK-eiir-. As tla* gangrene 
pntgn sses, and the perittmitis heetanes nitire severe, sepsis ensues, 
anti the patient, heetmiing tt>xie, eomplains |es> ami ier<s of pain, 
until, in a "tate id’ .sonintileiiey anti ftirgelfnlne-";. the shadow of 
deatii iiovi rs over liini anti iie pas>es intt* the iami tif tdt'rnal rest. 
'J’liere is no ndiid’ for voivnins, nide''S tiie kiitd is redneed either 
hv natural i>r surgical means. 

Assoeiateil with the jiain of vt»lvnlns, a^ tlcM-rihetl above, there 
is alst> prest nt in the ahtlonien a rtmmletl tnnior ina-s, either tym¬ 
panitic tn- ilnll till percn''sion. ()lisi inale cdii-t ipaiion ami vtmiit- 
ing are also jireseiif, aikil gem*ra11y, thtmgh not invariahly. a rapid 
jmlse. If lliesi' symplenis are fonml, tliey an* of siitlicieiit ino- 
ni(‘nl to lieinand a laparotomy. 

N'olvnlus is imist fn'tjnent at the siginoiil. When the condi¬ 
tion is acute ami tin* ohstriiction is com])I('l(', a ili-'teiition greater 
than that which occurs with any other h'sion of the liovvels ra|> 
idly tlevt*Iops. 'riieri'fore, when smlilen pain is fidlovved hy a 
rapid disti'iition, without signs of ]H*ritonitis, volvulus should be 
ctmsitlcretl. It is more frc(|uenl in men than in women, but 
constitutes tmlv ahout one-fortieth of all cases of intestinal ob- 

t 

struct ion. 

Infusftiu'iCfiiiion .—This is very freiptent in infants, and, 
while pain is undoubtedly pronounced, yet we are not able to 
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..innke a definite assertion, iK'canse the infants,' on account of 
their immature age, are unable to express their distress. There¬ 
fore, should evidence of colic occur in a bal\v (\vh<^, as frequently 
happens, has had a previous di:irrlu>aK folbtwcd, within a short 
time, by the developmcnl and i;radinil incrcast' in siy.<‘ of an 
elongated tumor, with an asso« iai«<! constipaii«*n, a ti'iitative diaig- 
nosis of intussus(‘cpiion may be ma<lc. If tin* ilisonicr should 
happf'ii in those <»f more imiliirc \«ar>. a more dclailcd account 
will l)e given of tin* onset jind ihe nalnn* <d* tin* in'eompanying 
pain. Hearing in miml the mamn*r of product ion of this alisor- 
dcr (the sudd(*n, acute* invagination of oin* part «d' the howt*! into 
another jwirt, with consc<pn*nl pidl and possible twist of the 
mesentery), tin* reason ft»r tin* sudden acute pain is ap|iarcnt. 

It is commonly st,*iti*d that tin* pain in intus-^nsception is 

directly over tin* siti* of tin* tunn>r mass but tin* fallacv (d’ this 

« ’ • 

is clearly ju’ovcd in tin* inirodin*lorN remarks to this chapter. 
The ])ain, which at first is of a wcll-dctincd, <*o|icky l\p<', g<*ncr- 
ally is c(»niin(‘d to the umbilical r<*gion or lies iniuicdiatclv b(*low 
it. Sinct* tin* h'sion is locat(*d nio^t commonly in tin* ccciini and 


the lower part of tin* ileum, tin* pain may linally lM*come l(n*,*ili/,ed 
in the right iliac fossa. 'I'his bication of the pain can be ex¬ 
plained from the fact that, when intussusception oc<*urs, «*onsid- 
erablc ]>ull i^ made ujion tin* mesent(*ric allac|inn*nts of tin* ileum 
aiul is refil'cted as pain to the anterior abdotninal wall, g(*tn‘rally 
in the regitm of the unddlicus. As tin* ijilus.>usc(*plioti progresses 


an added |mil i^ made upon tin* (••*cuirt, and tlirongli it traction is 
exerted upon tin* jiari<*tal ]ieriloin*um, with pain relerred to the 
right iliai* fo,>«.a, or !«• tin* lumbar region on tin* sjinn* si<l(*. I.at(*r 
in the ilisease, owing to restriction of tin* blood sU|»ply and to 


pressure, flu* inclosed s«*gmejjt oi tin* bowel becom(*s necrotic. 
Inflammation of the proximal segment fln*n occurs, and is coiii- 
municat{*d to the adja<*enf peritomum. with the jjroduction of 
pain. This pain is refern*d to tin? area below the umbilicus and 
across the lower p<»rtion of the alidonn*n. In pain-production the 
pull and tension on the itiesoc<don also arc of considerable mo¬ 


ment . . 
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Ill intiissiispeption the lumen of the bowel is obstructed, 
the forward movement of feces hindered. Backward dtasiii 
joeeurs, and disleiition of llie bowel proximal to the obstruction 
lakes ])]aee. This distention then acts as an additional cause of 
])ain-prodnction. In iinaaination of the ileum into the cecum 
the etiological relationship e»f the lesion to the region where the 
pain is le*lt is illustrated in the accompanying drawings. 



Fi(. 103 -Pain Areas IN Ini ubsustLPTioN. 

First stage Pull upon the mcse>ntelJ^ Second stage Pull on mesentery and 
tiaetion on paiu'tal penteuuuirn connected with the cecum and colon. 
Thud stage Infiamniation has supunened and pain is also referred to 
the e'olon au'ii Figuic shows wheic the pain is felt as the bowel prei- 
gressncly becomes involveHi in the invagination. 


After the intussuse*eptuin has slongheel off, provided the pa- 
tieuit sur\i^e‘s, there is formed a eoii'-iderahle number of adhe¬ 
sions winch, hecanse of their traction, are ahva^s a source of an- 
nojaiice and iiain-prodnction. The bowel is also shortened, and 
the mesentery is constantly on the stretch; and, though in time it 
may accommodate itself to its changed relations, at first every littl© 
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distention is noticed much more and produces more 
than it would in a normal subject. 

\ If in the sloughing stage a generalized peritonitis supervenes, 
ihe pain becomes much more acute and is diffused over the entire* 
iibdomen. Tympanitis also becomes more marked, and tenderness 
is excessive. In eliciting the tenderness, the ])rebsure exerted 
upon the ab<lominal wall must Ik such that the parietal peri¬ 
toneum is irritated; pressure must Iw light hut not deep. 

That tlure is a somewhat intiinati* relationshi]) between peri¬ 
stalsis and the jiroduction of pain, and that an absence of peri¬ 
stalsis may had to an absc*nce of jiain, is si'cui from a case re¬ 
ported by Musscr, in which an intiissnscejilion was present with 
an entire absence of jiain. At the sanu* tiim*, ])eristalsis was 
absent. At <)])eration the intestines win found as lini]) and as 
motionless as tlu'j an* in a cadaver. 

Ileinia. —The ohstruclnm due to hernia was considered under 
hernia of the abdominal wall (q. v.). 

New (Jrou'lhs of the hit(slinc. —New growths of the intcbtine 
frequently oecur without the jiroduction of pain, (specially in the 
early stages. Whem jiaiii doe's occur, it is due: (1) to interference 
with the local circulation, causing congestion, edema, inllamuia- 
tioii, and adlu'sions; (2) obstruct ion to the bowels; (H) jiressure 
on the nerve filaments in the wall of the bowel or pressuie* ujion 
adjacent nerves; and (4) dragging and jiulling on the mesentery. 

Interference with ihe local circulation does not jirodnce any 
pain until an active inflammation elisue*-; then jiaiii lx comes a 
most iiiarkenl symptom. It is localized to the legion over the 
affected bowel, and is of a jieritone al tvjie. It ohsti ue*tion to the 
bowel takes place the jiain is of the* t_>pe* eh scribe el uneler iiite-sti- 
nal obstruction. If it is due tei jiressiire* on the nerve filaments 
in the intestinal wall, the pain may he re*flecleel to the abdeiminal 
wall, and be felt in the areas of distribution of the ninth, tenth, 
eleventh, and twelfth dorsal visceral segments. The higher the 
point of pressure in the bowel the highe*r the visceral segment 
which is involved. If pressure should also be raaele* upon adjacent 
but extramural nerves, the pain is referred to the area of distribu- 
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tion of these nerves, either in the anterior abdominal wall or in the 
lower limbs. 

If a dra^ff’^inf' and pulling on the mesentery occur, aching ia 
felt ill the area of distribution of tlie related dorsal visceral seg¬ 
ment a. 

I*ain Due to (^oIouk Tni oh noml.— The eolon is supplied by 
nerves deiived troni the* superior and infeiior mesenteric plexi, 
whieh leeeive then siijiply from the* solar and aortie jilexi, re- 
sjieetively. I'liese, in tiiiii, leeeive their supply frmii the ninth, 
tenth, eleventh, and twelfth ehirsal segments eif the* e-eml (accord¬ 
ing to Wilseni (HDtJ), freiin the* seventh deirsal to the sec- 
onel saeial) ; the* se*gine*nts ineist eeimnienih invol\e‘el are the tenth, 
eleventh, anel lwe*]fth dorsal. ^J'he* pain in e-oloiiie elise*aseb seems 
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Figs. 104 and 105 —Abeas or Pain in Diseases of Colon. 


to he* mneh ineire* prononnee'el the iit*arer the lt*sion is to the anus. 
When the* h'siem is high nj), the jiuin is not ve*ry severe unless in- 
flammatie)]! lias e\lt‘nele*d tei the* jieriteiiieal ceiat eni either side of 
the inesemtery. If this has oc*eiirre*d, the infiltration may pro¬ 
gress to the parie>tal jieritenienm and thus cause pain, wdiich, in 
lesions of the* aseeneling and dese*e*ndiiig colon, is felt in the right 
and left Imnhar regiems respeetivelv, or, in those of the trans¬ 
verse eolon, ill the* center of the ahelomeii. Should only traction 
of the mesocolon occur, the pain is fe*lt in the* abdomen in the 
hypogastric area. 

This hypevgastrie pain comes under the class of reflected pains. 
It is in the zone of distribution of the eleventh and twelfth dorsal 
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visoeral segments. The affections of the colon giving rise to pain 
‘.Bxe: (1) acute and chronic inflammation, (2) displacements, 
(8) obstruction, (4) now growths. 

Inflammation of the Colon. —In inflammation of the colon 
the pain is referred to the lower alxlonnm, and, in involvement of 
the sigmoid flexure, gemu’ally to Ihe left side. This reference can 
only be explainetl bv the fact that, lx cause of the shortness of the 
mesocolon and its intimate' association with the ]x’riton(‘iim of the 
left side, inflammation of the* colon is (jiiickly communicated 
to the parietal peritoneum of the same side. The increase in 
local tenderiu'ss on this sieh' can also lu' thus explained. 

Inflammatory diseases of the colon causing pain arc of two 
classes: (a) acute and {h) chronic. 

Acute inferfive stales of the colon are always j>ainful, and 
the pain is of a grijiing, burning, or ]x>ring nature. Pains the re¬ 
sult of acute iiitlamination have a greater tendency to localize 
themselves to the region ()f the affected 1k)W(*1 than do the pains 
produced by chronic disease, which, as a rule, are reflected or 
referred to distant areas. In inllammatory states f)f the colon 
the patient is’sometiines conscious of a ndic'f of his ]>ain follow¬ 
ing movement of the bowels or the j)assage of flatus. Mild inflam¬ 
matory states of the colon, as a rule, are n<>t ])ainful; hut if the 
irritation is prolonged, and the inflammation increases and be¬ 
comes phh-gmonous, a se])tie and generaliz('d bowed involvement 
or ulceration, with its somewhat niihl hut persistent syni])toma, 
may occur. In .sorin' cases of jiainful colitis the ingestion of food 
brings on an attack of pain. This is due', probably, to activity of 
the colon incited through symj)athetic nerve connections. 

According to Tuttle, there is in ulcerative colitis a “sudden 
onset of sharp, lancinating pains in th(' course of the colon, 
attended with griping and a tendency to frequent movements of 
the bowels. These pains last for a short time, then disappear, 
and the patient may have nothing more of the kind for several 
days or weeks, when they again occur. They sometimes last an 
hour or more; at other times they continue for two or three days.” 
If the attack is persistent, pus and blood finally appear in the 
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Btools. The attacks are periodical, and the pain, idiicli in 
early attacks was not severe, increases in severity wiiii eadi 
tack. "J’he amount of the pain bears no relationship to the ezteni 
of the ulceration, and is not influenced by the ingestion of foodi* 
TIjc cause f»f the pain seems to Ik? the irritation of the ulcer by 
tli(‘ intestinal conUnts, which incite irregular peristaltic or spas¬ 
modic nio\ement of the bowel. In follicular colitis there may be 
ten(l(>rness o\er the lower end of the spine, with vague pains 
shooting down tin* legs. 

In vhronir rahhs pain cmius (ni at irregular intervals. It is 
of a griping eharaettr, and gj-nerally precedes the* passage of a 
slo(*l consisting chidly e>f mucus or e)f shreds of membrane. After 
the stool the pain may ]«rsist for se\eral days. The onset of 
the j)ain bears ne) re‘lationshi[) to the ingestie)n of food, nor does 
it ae'e’in te) be' inllue>nceel by elie t. Tuttle* thinks that the formation 
of the membrane is the result e)f a hwali/eel increase in the secre¬ 
tion e>f mucus, this be'ing the result e)f a leicali/ed hvperemia, which, 
in turn, is elite to a slight intushiiscejdion e>r ^e)l\ulus. When the 
spasm (leicali/eel), which has be>eii the cause e)f the intussusception 
or twist, rela\t*8, the* mucus e)r membrane whie'h h.is formed is 
ra])idly di'-charged. The ])atienl, be*causo of the synchronicity, 
asse)ciat(‘s the passage e)f the* niembrane wdth the relief of the 
pain. 

Pain may be jmKlueed by spasm of the colon wuthnut any in- 
flammatewy le*sion at the* same time. Schutz thinks that these 
cases are most ])robably primary n(*uroses. Any systemic crisis, 
such as that occurring at the me*nstrual perieid, may bring them 
on. The pains occur as cramps in the sieles and across the abdo¬ 
men, at first only at stexil, but gradually they b<*come more con¬ 
stant and are interrupted by exacerbations eif agonizing intensity, 
Oonstipatieen is pronounced. Loss of appetite, associated with 
nausea, is jiresent. This condition is found usually in those of 
ant'inic and neuropathic tendencies. The lower in the colon the 
disease i'^ located the greater is the tendency to pain-production. 
The reason for this is that filaments of the cerebrospinal nerves 
are distributed to the lower part of the colon, so that, when this * 
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IS involved, {nessure will be exerted upon these nerves and 
will be produced in the area of their distribution. It is for 
^yj^fis reason that in diseases of the signioid flexure of the colon 
I p^in has a tendency to be localized iu the left lower abdominal 
• quadrant. In sigmoiditis the ]>atient flexes the left limb; the 
abdomen over the sigmoid is very sensiti\e to pressure, and 
the lower segment of the left rectus abdominis is in a state of 
contraction. These sj’mj>toms are but indicators that the inflam¬ 
matory process, localized at first to the walla of the lower bowel, 
has spread by means of the lymjdiaties to tlu* adjacent peri¬ 
toneum. Such an extension W’onld he very easy, for the sigmoid is 
without a mesentery, and is connected to the body wall by a loose 
meshed tissue. When j)eritonitis occurs all movements of thebod>, 
especially those producing stretching or traction of the abdominal 
wall, are very painful. These painful sviidronies are presemt only 
in acute cases, the chronic ones bmiig eutir(‘ly or almost entirely 
free from pain. 

Often in cases of mucous colitis considerable pain is present 
previous to the discharge of casts of the bowel or of larg(‘ shnsls 
of mucus. I'his pain is relieved as .soon as the bowel dis¬ 
charge commences, but abdominal tenderness persists for some 
time. Colichy pains in the lower part of the ahdonuui, on the left 
side, followed by tenesmus and mucus-stained stools, are ])athog- 
noraonic of sigmoiditis. Inflammation of the sigmoid is very 
rare without, at the same time, an as‘«ociat(d inflammatory state 

I 

of the rectum. The latter jmoduces symjdoms similar in some ])ar- 
ticulars to tho-.e of inflammation of the colon and sigmoid, but 
diflFering in many iui])ortant details, because the lower position and 
the nearer relationshi]) of the rectum to the sjiinal nerves cause 
the pain to be more that of a referred spinal tyjie. I’h^ rectal 
pain-producing diseases will be considered in a later section. 

\ 

Displaclment of tub C^olon. —A rathrr jioorly understood 
cause of pain in colonic disordc rs is displace ment. That pain is 
caused by disjdact incnt of the colon cannot be doubted, though, 
at the same time, the opinion is widely held that displacements, 
„even of a major degree, may be present without producing the 
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slightest pain. The manner of the pain-production varies ■ 

dependiTig ujmn the portion of the gut involved. Should the did* 
plaeeiiienl occMir on cillier Ihe riglit or the left side, the .pull i» 
uj)on the I.ilerul iiu soeolon, and to some extent upon the kidney, 
tliroijgh tlie IK ])])r<a‘o]ie ligament If tlje displacement on the 
left side is gnat enoiigli, a pull u})on the spleen also occurs 
tlinaigli tlie sjilenoeolic ligament. Jf the lesion is on the right 
sid(*, traction i^^ made upon the li\er through the hepatocolic liga- 
nunt. When any of (h<se conditions occur, aching and distress 
are present in the regions associated with the organs secondarily 
involved. Should the transverse colon he atfected, the pull is 
(‘xerled upon Ihe stomach and tlu* organs closely eoiinected with 
it, as the ])ancr(>as, liver, and gall-hhiddcr, and indirectly upon 
the diaphragm, thus jirodiicing a s^mptom-eom])lex involving all 
these organs. they are all su])])lied by the solar plexus, a 

general aching and <listr<‘ss, soiiu'tiiiK's amounting to actual pain, 
with an ill-detlned localization in the lower abdomen, result. 

As a sequda, associated with disjdacduent, is distention. It 
occurs from the lodguu nt of fecal matter at one of the low places 
in the disteiuhd gut vvith a cons(qu(*nt obstruction and distention 
of the j>roximal s(>gnu‘nt of the bowel from gas. In some cases, 
owing to the weight of the fecal matter, the bowel sags and a kiiik 
results. Th(‘ onward progress of the feces and gas is obstructed, 
and, as a con‘-e<pience, dil.itation of the bow’el occurs on the side 
proximal to the obstruction. The sigiib and SMiiptoms of disten¬ 
tion (w’liich are descriln'd under that heading) then appear. 

In a brief resume it may be stated that the localized pull upon 
the p<'ritoneal attachnu*nts due to dis])lacem( nt produces signs 
referable directly to the organs involved, while the pull upon 
associated organs produces j)ain and symptoms referable to those 
organs. 

The consideration of the causes of colonic displacements is 
beyond the scope of this work, but a brief review of the effects of 
change of position, etc., upon the production and character of the 
pain may be permissible. 

If the displacement is of either the ascending or the descend-* 
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coloiij the poBition of the patient lying upon the side opposite 
y,to that in which the bowel is displaced will often cause consider- 
;Able and lasting pain. The pain is of a dragging, aching charac¬ 
ter, and may continue until the patient turns upon the opposite 
(affected) side, and allows tlie displaced bowel to assume its 
natural position, and ])ermit the gas and fecal matter to have 
an unobstructed passage. 

Displacement also causes a tumor formation, which, as a rule, 
is tympanitic, and varies in size, de]>eudiug upon change in the 
position of the patient. It can often he reduced by pressure, 
the reduction being aecom})anied by aiidibh' gurgling, and by a 
relief of the distress. An alteration of the diarrhea and constipa¬ 
tion often occurs. When this symptom-complex is ])re8eiit it 
should at once attract our attention to the colon. For other signs, 
consult Distention (cf. ]>. 491). 

Should the displacement be due to the drag of a tumor, pal¬ 
pation will reveal the abnormal formation, and, at the same time, 
the type of the displacement. 

OssTitucTioN. —Obstruction of the sigmoid by hardened feces 
is a common cause of pain. In this condition there also may be 
an alternate diarrhea and constipation. 

New growths cause pain as a result either of displacement 
or of obstruction. 

The Rectum. —Rectal pain is of two classes: (a) local and 
(b) referred. 

Local pain is due to ulcers, new’growths, strictures, etc. The 
pains produced by these lesions are more frequently the result of 
involvement of the neighboring structures than of direct irrita¬ 
tion of the nerves ending in the walls of the nicturn. In all these 
conditions there is, in addition to the local j)ain, a referred pain, 
which may be felt in the lower lumbar or sacral regions of the 
back, on one or on both sides. These regions are supplied by the 
fotirth sacral nerve, which is distributed both to the rectum and 
to the akin over the sacrum. In some cases, owing to associated 
nerve involvement, the pain may be referred to the perineum, 
down the back part of the thigh, and even to the penis, or to the 
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labia. Tho upper part of the rectum is without pain, and can |ig| 
greatly diatouded without distress. Because of its non-sensibili^ 
it becomes the receptacle of the hardened feces. i 

Pain may he referred to the rectum from adjacent organs^ as 
the uterus, tnlxs. ovarits, prostate, jiosterior urethra, or trigema 
of the bladder. In lliese c<»nditions the jiaiii has more of an 
aching character, and there is a constant desire to go to stool. 

Nervcnis disorders also cause j)uin nftrrcd to the rectum. 
The following mrxons <lisordcrs, it is said, cause rectal referred 
jiain: epilepsy, locomotor ata\ia, neuralgia, and hysteria. It is, 
howe'ver, a disjniteel epiestion if any nerxems derangement can, 
without semie ele finite revtal jiathohigy, cause lo<*al rectal 

^J'he ner\e* sujijdy of the re'ctiim Jiiedueles heith sympathetic and 
ee7*e‘hre)sj)inal ne'r\e‘s. 'I'lie* s> lujiatlu'tic supjily is deri\ed chiefly 
from the inferior me'senteric and ptl\ic jdexusc'S and from the 
ner\es accemipan^ing the superieir and middle hemorrhoidal ar¬ 
teries. 

Th(‘ c( r(“hre)s])inal ner\e siipjdy is de‘rived from the second, 
thirel, auel fourth s.icral ner\e‘S, whiedi entev the sacral plexus and 
are* elisirihute'el to the rectum through the fedhiwing nerves: (a) 
the' inferieir he'iueirrheiielal, which supplies both the rectum and the 
anus; (/>) the* superficial jicrineal, a hraieli e»f the juielic, whiejh 
supjilies the* h'vateir ani and the skin in front of the anus. The 
skin around the anus is supplied by the inferior hemorrhoidal 
branch eif the jmdic (Piersol). The jmdic ncr\e is derived from 
the same stgment of the cord as is the sciatic. Therefore, irrita¬ 
tion of this ner\e by ulce>r or fissure of the lower rectum or anus 
ma^ be referred as pain down the leg along the course of the 
sciatic. 

The central origin of the nerve supply of both the rectum and 
anus is located about the It'vel of the first lumbar vertebra. This 
is about the same le\el as that for the bladder and genitourinary 
systems. Thus we ha\e the explanation of the close sympathetic 
bond existing between the two systems. 

Infi.vmm vrioN of thk Rectum. —Inflammation of the rec¬ 
tum, called proctitis, as a rule, is of little moment, unless it passes 
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PSSt «it4rrhal stage and becomes of a dysenteric type. Proctitis of 
datarrhal type may give rise to no symptoms except a sense of 
^'^diatress in tbe rectum, and, in some instances, an aching referred 
tb the back over the sacrum. Pathocniomonie of catarrhal proctitis 
are griping pains in the lower abdomen, with constipation, and, 
in some eases, nausea and \oinitim’. In addition to these ayin}>- 
toms, there is at times llie oeensional p<issai>e of a small quantity 
of blood-stained nincns. Should constipati(»n Ik* pronounced, the 
stools hard and dr\, and tenesmus and sacral ])am marked, trophic 
proctitis is most likely. Rectal tenesmus is ]iresent in all vari¬ 
eties of proctitis. 

In proctitis hemorrhoids are almost constantly pn'sent, and 
should not he mistaken for the disease; nor should jirnritis, which 
often is se\cre, lead one astray in making the diagnosis. 

Dyspnferic piodilis is the most seven* form of rectal inflam¬ 
mation. It causes the most pronounced aching in the* pel\is and 
about the anus, and also jirodnces ‘‘hnruing and heat in the lower 
part of the rectum, severe teri(*snins, constant diarrhea, and rapid 
exhaustion.” 

Nkw Grow I IIS. —The new growths of the rectum causing 
pain are carcinoma and gnmmata. dan mama of the rectum, if 
it is above the mucocutaneous folds, is generally paiiihss. One 
of the unfortunate things about this dr(*ad disease is that its onset 
is so insidious and symptomless that its cryjitic advance is not 
suspected until it has processed so far that triatriinit is of no 
avail. Yet, because of the morning diarrhea and the discharge of 
pus and blood, attention should 1h* focused early upon the rectum 
as the seat of the trouble. 

Gummatn of the rectum are painless. At the anus they are 
inversely as frequent as are the jirimar^ lesions in the ''*inie loca¬ 
tion. The probable reason for the lack of pain in giimmata of the 
rectum lies in the fact that they are sehloin accom])anied by inflam¬ 
matory reactions, and pain, if it is present, is chiefly caused by 
distention, and, because of the laxity of the tissues at this place, 
is hard to produce. Another reason for the absence of pain 
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is that gummata rarely suppurate, and, therefore, the nerves are 
but seldom involved in an inflammatory process. 

Ulcp:ration. —The most common cause of rectal pain is ul¬ 
ceration, and I cannot do better than quote from Tuttl^ who 
so thoroughly (rr)vers the subject. He says that in this condition 
“pain is a very sharp, unreliable, and indefinite symptom. Cer¬ 
tain individuals suffer greatly from it, while others have no pain 
at all. Tf the ulceration is high up in the rectum, a sense of 
weight and aching in the sacral region is the chief discomfort of 
which most patients comjdain, while, if it is situated lower down 
within the grasp of the sphincter and involves the mucocutaneous 
f(dd, which is rich in sensory ]>ain-receptors, pain of a sharp, 
lancinating, burning character will be the chief complaint. This 
pain is the result of contraction of the internal sphincter, which 
makes pressure upon the exposed sensory receptors. The amount 
of the pain vari(!s considerably with the character of the ulcera¬ 
tion. Tuberculous ulcers are almost entirely free from pain. 
Syphilitic ulcers vary considerably in the amount of pain which 
they produce. Sometimes they are very sensitive; at other times 
the patient is almost entirely free from pain. This freedom de¬ 
pends, to a considerable degree, ui)on the location of the ulcer. 
As a rule, ulceration of the rectum is not an acutely painful affec¬ 
tion.” 

Varicose ulcers of the rectum, because of their location above 
the mucocutaneous fold, are a rather negligible quantity as a 
cause of acute pain. However, there is present a dull aching in 
the back, and sometimes shooting pains run dowm the leg or 
around the pelvis. Should the sphincter be involved, the pain, 
because of the excessive contraction of this muscle, becomes very 
acute. If the varicosities are large enough to be termed hemor¬ 
rhoids, the pain is much more severe. It is especially marked 
should the hemorrhoid be of such a size that it can prolapse 
through the anus and be grasped by the sphincter. Hemorrhoids 
may cause pain referred over the sacrum, in the back, and down 
the limbs. 
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" Ulceration accompanying Bright’s disease usually is without 
pain. 

IsCiuioBECTAL Abscess. —In ischiorectal abscess the infec¬ 
tion is generally ushered in by a well-defined chill, and a feeling 
of discomfort wliicli is soon followed bv a throbbing ])ain. Ex¬ 
amination reveals an induration around the anus; redness may 
or may not be present, depending upon the extent and severity 
of the infection. Tlic patient generally baa difficulty in urina¬ 
tion, and defecation may be and usually is extn'inely painful. 
In some cases a beinatonia may simulate an ischiorectal abscess, 
but on opening the swelling the only thing found is a collection 
of blood. As soon as this is evacuated the ])aiu disappears. 

Pain Due to Constipation. —Neuralgia is often associated 
with constifiatiou. This is due in largo ])art to dir(*et pressure 
by the fecal mass upon a nerve or a nerve jilexus. Continued 
pressure causes traumatism, and leads to a pressure neuritis. 
Lowered vitality of the luTve-sterri, due to jiressure, also permits 
infection. Thus, there may devi'lop an infectious neuritis, as 
well as a pressure neuritis. 

CoNSTTi*ATioN. —(Colicky pains are jiroduecd by coiistijiation, 
and are the result of the distention of the bowel by gas or fecal 
matter, or they may be the result of enterospasm, due to irritation 
from the stagiiatijd feces, or their coutaiintd toxins. These pains 
arc, as a rule, locralized in the ctjntral jiart of the abdomen. The 
abdominal muscles are sometimes associated in the sym[)tom-com- 
plex and are strongly contracted. Ereipicntly the contraiition of 
the muscle is confined t(> the j'ortion whi<rh lies over the area of the 
involved bowel. 

The Anus.—Tht* lowest part of the rectum, the anus, is the 
i:art most subject to painful reactions. ^J'hc>se are the result of two 
factors: (1) the great sensitiveness of the sensory receptors in 
this location, and (2) the jirestmce of two powerful, constant act¬ 
ing sphincters, whose contraction produces severe prijssure upon 
the exposed and irritated nerve filaments. Because of these con¬ 
ditions, the slightest ulcer in this area is provocative of the moat 
extreme distress. The nerve stimuli from the anus areas are con- 
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veyed in the fifth sacral nerve, which also 'supplies the 

raent over tlic sides and the tip of the coccyx. This accounts 'fo^^^ 

the refcrr<-d j)ain felt over this area in anal disorders. 



Fic;. lOfi. —luuiTATioN AT Extehnal Sphincter Referred to Skin over 

Coccyx. 

Anai. Fissi:re.— The most painful of the anal affections is 
a narrow and dei'p ulceration of the inncoeiitaneons junction, the 
so-called anal fissure.’ The pain produced hy this lesion is of 
tw»> types, dependinj;' upon the stai>e of development. In the early 
staj^es the nervi^ endings are exjiosed on the ulcerated surface, and 
the pain is (d’ a cutlinir, hiirnin^ most marked after defeca¬ 
tion. Later, as the .sensitory fibers which have been exposed are 
destroyed, the pain is more dull and constant. During the course 
of the ulcer, owing to infection, and jiossibly traumatism of the 
adjacent nerves, a jieri- and, in some cases, an interstitial neu¬ 
ritis may d(‘V(‘loj). There is then present a dull, throbbing ache, 
which radiates to the back and down the legs. This pain may 
]K‘rsist even afti'r the ulcer has cicatrized, because, even though 
the ulcer may heal pert’(*etly, the neuritis will still remain. 

Mil anal fissure jiressure upon the margin of the anus, just below the 
ulcer, is always painful. A largo part of the distress may be preventctid, 
should tiie palieiit lie down iniinediatcly after defecation. When the pain has 
persisted for some time it may be permanently relieved by forcible divulsioii 
of the sphincter. Tlio relief of pain by this means seems to be due, as de¬ 
scribed by Tuttle, to the release of the nerves from inflammatory adhesions 
with which they were surrounded, and to the removing of the pressure which 
had previously been exercised by the tightly constricting sphincter. 
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,4?Iie description of the pain of anal fissure given by Tuttle 
irorth quoting. He says, “The pain is very variable in time, 
^Ztilture, and duration. It may come on at stool, immediately 
^'thereafter, or half an hour or an hour after. It may be actite, 
Cutting, tearing, aS if a wound were being pull(*d asundt'r, or it 
may be a burning, hot, irritating feeling, nceom})ani(*d with spasm 
and bearing-down sensation. Flnall^, it may ha\e none of these 
characteristics, but assume a dull, h(a^,) aehe, wilh throbbing and 
distress similar to tlitit of an .leliing loolli. The time during 
which the pain lasts is also as Aariahleas il-, iialiin*. Somellines 
it lasts for only a few minute^, and the jiatient is Iheii able to 
go about hib business uilhoul anv further distnrb.inc(‘ till the 
next stool. At other times the ])ain and smarting are so severe 
that he is un.ihle to mo\e from his position at the toiht, or ho 
must seek his bed, and lie there from one half to three-qnartm's of 
an hour until the acute agony has jiassed auay. After this he is 
comparatively comfortahh* for the rc'&t of the da\. In others, the 
pain does not come on for some little time after the f(‘cal move¬ 
ment, when smarting and hnriiing are felt in the anal region. 
This sensation graduall\ changes to a throhlnng, aching distress 
about the anus and the baernm, which may last for several hours, 
or even, in some cases, all day long. (Vrtain jiatients are ne\er 
entirely free from discomfort. There is a pntty clear relation¬ 
ship between these jiains and the character of the fissiiie. 

“The acute pains, lasting onl;^ for a few niomeiit'', are ordi¬ 
narily due to superficial fissures wdiiedi in\ol\e the uppermost 
layers of the mucocutaneous tissue's, healing jiaitially from day 
to day, and re*curring with e ach hard stool. I hey ean he pro¬ 
duced by forcibly stretching the anal fedds apait. Such fissuies 
are frequently associated with atrojihic catarrh anel late syphilis. 
The pains, which come on just after stool and last for oiie-half 
fn hour or more, are ordinarily due to an ulce*ratioii between 
the radial folds of the rectum, espe-cially in the peisterior com¬ 
missure. There is a slight red granulated base*, thie-kening of the 
edges, with a sentinel pile, or two little teats at its leiwer end. 
The dull aching or throbbing pain, which comes on some time 
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after stool, is generally due to a fissure or ulceration in the uppeari* 
part of thc! anus, and involves the internal and the upper fibers 
of the external sphincter. It is ordinarily of long standing, 
deeper, and mon; indurated than the previous variety, but its 
edges are nr)t so elevated and thickened, and it docs not involve 
the skin at all, and can only lu* seen hy the use of the speculum, or 
hy f()reil)ly si retching the aims apart. The late pains, occurring 
some time after a fecal movemeni, indicate that the ulceration 
is high up, while those occurring immedialdy thereafter would 
indicate a lower situation. Li gtmeral, however, it may be said 
that the acuteiuiss and severity of the pain are in direct propor¬ 
tion to the nearness of the ulcer to the anal margin. The more 
the mucocutaneous tissm* is involved the greater is the pain, 
'^riio reason of this is ]>robably that the sensitive nerve fibers 
approach the mucous membrane from bc'low, and are distributed 
in a gradually d(*creasing ratio as avo ascend into the anal canal, 
disajipt'aring almost entirely after the mucous membrane has been 
reached.” ^ 

I’he reflex pains associated with anal fissure are: 

(1) Dysuria.—I'liis generally occurs at the time of or shortly 
following defecation. This association is easily understood when 
it is considered that the anus and the lower urinary system re¬ 
ceive their nerve suj)[)ly from the same segment of the cord. 

(2) Uterine and bearing-down jiains (in Avomen). 

(.3) Backache and neuralgic pains shooting down the leg. 

(4) Facial and occipital neuralgic pains. 

The neuralgia may be but an indication of the reaction of the 
nerves to the toxins Avhich are circulating throughout the system, 
Ixjcause, in anal fissure, the boAveds, on account of the pain, are 
inactiA'O, and the fecal niatt(*r accumulates, giA'ing rise to a toxemia. 

Pkkiaxal Abscesses. —Some perianal disorders are ex¬ 
tremely painful. Of these abscesses are the most painful. Should, 
an abscess be present in the subcutaneous tissue around the anus, 
and no pain be felt, it is a fairly good indication that the condi¬ 
tion. is due to tuberculosis. In such affections there is A^ery little 

Diseases of the Anus and Pelvic Colon,” p. 300. 
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i^iiiflammatory reaction, and swelling and redness are absent. The 
Vdidcdiarge, thin and watery, passes ont of a small opening which 
leads from a boggy central mass. All cases of fistula, abscess, and 
ulcer around the rectum, which have ck*veloped insidiously with¬ 
out pain, are generally tuberculous. Should the abscess not be 
tuberculous, but the result of an infection from a pyogenic organ¬ 
ism, there is at first a preliminary feeling of discomfort, quickly 
followed by sharp and severe ])ain. Examination will, in this 
case, disclose a small, round, inflammatory area, which is hot 
and red, and exquisitely tender to the touch. The patient also 
has fever and an increase in the pulse rate. 
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THE APPENDIX 

The appciulix is locafod in the right iliac region at a point 
about two inches from the uinbilicns on a line running from 
the nmbilicns to the anlerior superior spine of the ilium. It gen¬ 
erally lies deep in the abdominal cavit}-^, and has no direct connec¬ 
tion with the abdominal wall. As a rule, it and the adjacent 
loops of the bowels are covered by the omentum, which hangs 
over and protects tlnun from injury, either traumatic or infective. 

It is, in the majority of cases, free, although its excursions 
and movements arc somewhat r(>stricted by a short mesentery 
which joins the right leaf of the mesentery proper and is called 
the mesoapi)endix. Through this mesoappendix the appendix 
derives its blood and nerve sujiply. The blood supply is derived 
most frequently from the ])osterior branch of the iliocecal artery, 
formed from the junction of a branch from the iliocolic with one 
from the colica dextra. The nerve impulses are carried through 
the superior splanchnic of the sympathetic. 

The researches of jMeiimami (127b) have definitely shown that 
the splanchnics convey painful sensations to adequate (tension) 
stimuli. 

The pain ^ in ajqjendicitis is, in the early stages of the attack, 
found to be general, or, as it is termed, diffuse, being distributed 
over the entire abdomen, though frequently it is first perceived 
in the epigastric or umbilical region. Then it becomes localized 
to the region of the ai>poudix and, as the peritoneum becomes in¬ 
volved, it again spreads. In gangrenous appendicitis there often 

* The nervous system of woman reacts to pain more readily than does 
that of man (265, p. 408). 
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fift look of pain, assumed to be due either to benumbing of the pain 
"raptors by the toxemia, or possibly because there are no peristal- 
{ti6 waves set up in the appendix. The diffuse pain is probably due 
to an explosion of nervous impulses, which arc produced in the 
appendix by the sudden distention and consequent traction thus 
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Fig. 107.—Cutaneous and Musculab Distuiuution of 11th and 12th 

ThOUACIC NuttVEB. 

It is seen that the eleventh thoracic suiiplies principally the lower segment 
of the rectus abdominis muscle. Thus since this segment is the one 
usually connected witli the apiiendix it is easy to understand the reason 
for the local and segmental contraction of the rectus muscle in appen¬ 
diceal inflammatory states. 


induced u])ou the mesoajijiciidix.^ It ha.s been stated by Lennan- 
der® that all pain arising from intraalxloininal changes is due to 
peritoneal traction produced by these changes. The secondary pain, 
which becomes localized to the region of the ajijiendix, may bo due 

‘Moullin (226, p. 515) claims that the initial pain of appendicitis is due 
to the “peristaltic action of the feciiin or of the appendix dragging upon the 
attachment of the cecum to the abdominal wall.” When the inflammation 
spreads to the muscular coat the latter can no longer contract, and as a conse¬ 
quence the pain ceases. Moullin also claims that such a relationship Is shown 
by the fact that the cessation of the umbilical pain is coincident with the 
formation of a local swelling “due to distention of the bowel and the thicken¬ 
ing of its walls by inflammatory exudate.” 

•Lennander’s explanations, however, as has been repeatedly pointed out, 
are not valid, because of the oversight of what constitutes an adequate stimu- 
luB for..Jibe internal viscera. 
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to involvement of the terminal sensory filaments of the spinal 
nerves distributed to the appendix.^ These refer the sensation to 
their terminal sornatie filaments and the abdominal wall and, since 
the eleventh spinal segment (Deaver) is connected with the appen¬ 
dix, the pain will be referred to the filaments of distribution of this 
segment. The principal points of emergence of these nerves are 
near McDurney’s point, thus accounting for the pain in this neigh¬ 
borhood. 

It is also possible for an appendix to be inflamed and give 
rise to no sym[)toins. For example, in many cases I have exam¬ 
ined appendices where strictures were present, indicating an old 
inflammatory reaction, and yet the patient was unable to recall 
any attacks of pain resembling an appendicitis. 

Varieties of Appendiceal Pain. —Fain in appendicitis may 
be divided into the following classes: 

I. Local pain due to: 

(1) (a) Obstruction. 

(h) Inflammatory swelling. 

(2) Inflammation: 

(a) Mural. 

(h) Extramural. 

(3) Adhesions: 

(а) To other abdominal viscera. 

(б) To the peritoneum. 

II. Distant pain, which may be: 

(1) Eeferred pain: 

(a) To the abdominal wall of the same side. 

(b) T«) the tunica vaginalis testis and also to the 

sacroiliac region. 

(2) Transferred pain: 

(a) To the abdominal wall of the same side, at a 

higher or lower level. 

(b) Crossed to the abdominal wall of the other 

side, at the same or at a higher or lower level. 

*It is qiiestionabfe whether the terminal filaments of any spinal nerve 
ever really reach the appendix. 
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■r ^ • (5) Keflex: 

> (a) Headaches. 

(6) Beflected pain. 

Local Pains.—(1) Ohsirucfion .—The local pains are due 
to: appendiceal colic, the result of obstruction of the lumen of 
the appendix by (a) some iudijiestible food, (h) a forei^i body, 
(c) a kink in the appendix, or (d) constriction by adhesions. 

(a) In some cases indi{j;(‘stible food, as the ebatr of the wheat 
grain, or of any other cereal, or the seeds of various fruits and 
berries lodge in the appendix, and, because of diniiiiished muscu¬ 
lar power, it is unable to extrude them; conse(pjently, they re¬ 
main in its lumen and are a source of irritation. This irritation 
is the signal for the gathering of germs which produce a mild 
grade of inflammation; and, jis a consequence of it, fermentation 
and a slight dilatation of the lumen occur; this in turn stimulates 
contraction, and this causes the pain, (h) Foreign bodies may 
lodge in the appendix, as fecal concrestions, or seeds, (c) Kinks 
may occur in the appendix. In these conditions the be.iid in the 
appendix hinders the emptying of its lurram; consequently, there 
is an accumulation of secretion and fecal material on the side 
distal to the obstruction. This causes distention, with a conse¬ 
quent tendency of the appendix to straighten out, and there re¬ 
sults a great pull and drag upon the segriumt of the rnesoappendix 
to which the distended segment is attache<l. This either initiates 
a pain or adds to the pain which is already j)resent. J f the obstruc¬ 
tion is near the end of the appendix, and the aj)pendix is unable 
to contract, there is little, if any, pain from the obstruction, (d) 
The active causative factors of ])ain due to constriction by ad¬ 
hesions are the same as when kinks are present. 

Obstruction may be due to an inflammatory swelling, which 
causes a blociking of the lumen of the appendix, distal to which 
the distention occurs, with consequent pain production. 

(2) Inflammation .—The pain of appendiceal colic is, in many 
instances, due to an associated inflammation of the ileum, because 
of which the peristaltic waves become painful. This adjacent in- 
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flammation is more definitely indicated by the close associatiotl & 
these attacks and the subsequent diarrhea**. ‘ ’ 

Inflaniraation of the appendix may be divided into thrSNS 
stages: 

(a) Tiiflanimation which is confined to the mucous and the 
subniiicoNs coat. Often, in lliis condition, no actual pain is pres¬ 
ent; I at her there is a s(*nse of discomfort, which, as a rule, is 
referred to the region of the umbilicus. This is the class of 
cases in whicli the c(unplaints an* mainly digesti\e, such as pres¬ 
ence of gas in the stomach and intestines, distress aftd* eating, and 
a tendency at times to nausea and \omiting. These symptoms 
are but the reflex indications of a s^mpatlutic involvement. 
Should the onset of the inflammation be sudden, the shock to 
the 8;ynij)atlietic s^st(*ni is greater, tin* al)o\e s\m])ton)s are in¬ 
creased, and a well marked, r(*f(*rre(l pain is jmsent. 

(b) Infiammation of the muscular coat folhws closely upon 
that of the mucous. "]\> the aho\e s\m]ttoms, W(*ll-defined local 
pains are now added. These, following closely upon signs of 
mucosal invohiment, are a sure indication that inflammation is 
spreading. 

(r) ln\oheinent of the jieritoneal coat nearly ahvays occurs 
if the iiiHainmation is se\ere. This happens, as a rule, only in 
acute processes; that the peritoneal coat may he in\olved in a 
chronic inflaninuition is jiossihle; but 1);\ far the Aast majority of 
peritoneal inflammations arise from an acute infl.imniation. If 
the attack is acute and the inllammation has ad\anced to the 
peritoneum, there is then present a greater intensity of the cuta¬ 
neous h,>peralgesia and referred pain. Following the onset of the 
local pain, also, in some cases, in wliich the a])pendix is so situ¬ 
ated that it lies in close contact wdth the parietal peritoneum, 
this layer also becomes in\ol\ed in the inflammatory process. The 
local peritonitis is then manifested by exquisite local tenderness. 
With peritoneal imohenient the s;\m})athetic reflex symptoms are 
increased; nausea and vomiting occur, local peristalsis ceases, 
constipation ensues, distention of the bow’el comes on, and symp¬ 
toms of toxemia appear. These are accompanied by an elevatimi 
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temperature and a rise of the pulse and respiratory rate. An< 
;>)Other sign' of importance (reflex in nature) is the cessation of dia< 
phragmatic breathing as soon as the peritoneum becomes involved. 
It is of importance, in deciding tlie t'xtent of involvement, to 
^te the presence or absence of irritati\e ])e^i^talsis in the cecum. 
The manner of obtaining this is suddenly and lightly to ])alpate 
over the appendiceal region, Inning, al the same time, the bowl of 
the stethoscoi)e over the cecal region ; should tlu* ])eritoneuni be in¬ 
volved, no peristalsis will lake place; should the peritoneum not 
be involved, peristalsis will immediately follow. This sign has 
been elicited in many cases. 

(3) Adhesionfi .— Should adhesions from the a])pcndix drag 
upon the parietal ])eriloneum, the pain is sharply localized to the 
area of adhesion, is of a ilragging nature, and is worse when cer¬ 
tain positions are assumed h;v the ])atient. A right lateral ncum- 
bent posture often seems to lx* conducive to the induction of this 
pain. Active movements, also, as bending forward or backward, 
will cause pain, if the aiiiiendiv is adhen nt to the anterior abdom¬ 
inal wall. Bowel ilistention, by dragging upon the adhering per¬ 
itoneum, will cause jiain, which c(‘ases u])on the jmssage of the 
bowel contents. Adhesions hetwein the apjiendix and the body of 
the psoas muscle are often thi* cause of the ])ain felt by those suffer¬ 
ing from chronic appendicitis wlum th(‘y attempt to climb stairs. 

Distam’ Pains. —Pain in apfiendicliis is sometimes felt at a 
distance from the site of the appendix. These pains are due to 
stimuli transmitted from the site of the original lesion through 
the nervous system to nerve collaterals. This stimulation is per¬ 
ceived as pain, and is felt as coming from the area of distribu¬ 
tion of the nerves originating in the centers irritated. 

The distant pains may be classed as referred, transferred, and 
reflected. 

Referred Pain. —Referred pain is due to the transmission 
of the stimuli along the splanchnics to the related spinal centers 
in the cord, and the pain seems to be produced in the area of dis¬ 
tribution of the latter. By a study of the figures following, 
the location of the transferred pains may be seen. It is also 
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shown how irritation to any division of the eleventh nerve wiMi’ 
cause a contraction of the rectus, particularly the segment supplied' 
by the eleventh thoracic nerve. Should the irritation be strong 
enough, the tenth nerve may also be irritated, and s^ments of the 
muscle above the part supplied by the eleventh may also be thrown 
into contraction. The figure's also show how dorsal cutaneous ten- 




Fig. 108.—Areas Siutlied hy tiik Posterior Branches of 11th and 12th 

Thoracic Nerves. 

The figure illustrates liow appendiceal pain may be felt posteriorly in the* 
distribution are:is of lhe.se nerves. (Drawing modified from Toldt.) 


derness and lumbar pain may be jiresent, the Jiroas in which they 
are found being marked off on the ligure. Ihiiii is, in some cases, 
nhso referred to the vaginalis testis of the same side, or it may he 
referred to the extreme lower psirt of the abdomen, or to the upper 
part of llu' thigh. 


This referenee is through the first lumbar nerve, which* is 


distributed to the lower abdomen and upper part of the thigh; 
also, through a small branch to the tnniea vaginalis testis. 


Transferred Pai.v. — 15y transferred pain is meant that form 
of pain which is felt on the opposite side or at a higher or lower 
level of the body than the lesion causing it. It is due to the trass-' 
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^ lifission, upward or downward in the cord of the fitimulus from 
the point of origin. * 

In the following drawing, inoilifiod from Toldt, it may bo soon 
how an appendiceal j)aiii may be lran^'fer^( <1 across the cord and 
be felt on the opposite side, tlie arrows indicating tlie origin of 
the stimulus in the app('ndi\, it>^ conduction to tlie thoracic sym¬ 
pathetic ganglion, an<l thence its transfcn nee (dthi'r to the ante¬ 
rior or to the jiosterior dixision of the ner\e, llu‘ pain ludiig felt 
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Fia. 109. —Areas of Pain ItErnRUBD from the Acpendix. 

The arrows indicate the direction of tlie n'ferreil sensation. Tlie two sets 
of nerves arc the superfieial and the deep nerves of the ahdotninal wall 
At the iioint when* they [lass through the wall and become superlieial 
pain is felt. (Drawing modified from 'Toldt) 

either in the anterior or jiostfrior alidoniinal wall. Al its begin¬ 
ning th(* anterior div'ision of the larxc lies in close rclalionship 

• • 

with the ])critonci]in, so that any irritation of the pcritonnirn 
would cause jiain, Avliich would he felt litlar at the point of pro¬ 
duction, or would be referred to the antrrior ahdoiniiial wall. 
Irritation at tliis jioint would also <-tiinulatc the motor filM*rs 
in the nerve and .segmental eontraetion of the rectus would result. 

Reflected Pain .—The sympathetic mrve supjily to the ajipen- 
diz is derived from the superior me.senteric plexus, which re- 
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ccivcs its supply from the ninth, tenth, eleventh, and poaaiht^> 
the twelfth dorsal segments. It seems, however, that the origin la^' 
chiefly from tlie ehwenth and twelfth dorsal segments, the eleventH* 
being the otic most often involved in appendiceal lesions. In ease" 




FlOfe. 110 \M) 111. Alli:\S OK CUTANEorS HYPERALOEStA IN APPENDICITIS 
CoUKLiaPONDlNU TO THE lint l)OUh\L AuEA OF HeAD. 

of very sudden onset, with severe toxemia, reflected pain may be 
absent. It is also frt'qnently absent in s(‘eondary attacks, because 
of the destrmdion of lli(‘^ nerAe endings, which has occurred in 
the primary attack. In these cases of reflected pain the pain is 
due either to inflammation or to distention of the appendix. 
That the inflammation alone can cause it is well authenticated; 
while the fact that the reflected pain may suddenly cease on per¬ 
foration of the apjiendix dtunonstrates that it also is caused by 
appendiceal distention. Figs. 112, 113, and 114 represent a com¬ 
plete drawing of many of tlu' reflected pains felt in appendicitis.* 
Reflected cutaneous hyperalgesia is difficult, if not impossible, 
to elicit, should ice or counter iriitation have been applied to 
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the patient a short time previously, 
neons sensibility. 

Aeeordin^f to ^yiannsell Monllin 
estlie.'iia is definitely assoeiatfid 
witli oilier evideneo pointing to 
an inflaiiiniation of the ajipen- 
dix, it, niav he taken as a clear 
indic'ation that. tlu‘, wall of the 
appendix itself is involved and 
that, llien*fore, though lh(‘ in- 
tlaninialiou may subside, it will 
in all jirobability leave* some 
p(‘rnianent alteration in the ap- 



PiG. 11").—Tax’ATiov AM) Hadia- 1' 
TioN opSYMi'AniKTie Hui’i.kcthi) 
1’ain in Aim’kndm itis, 

1. Prohsibly indicates sonic traction 
on the splenocolic ligament from 
]>ull on the colon. 

2. Apiiciulix is probably directed to 
left side, mesentery lieing derived 
from left. 

3. Appendix being directed up under 
the colon. 

4. deferred pain in early stages of 
appendicitis. 

5. licferreil pain in early stages of 
appendicitis. 


because both reduce the eutl^. 

« 

V 4 

X ‘ 

(226, p. 516), “When hypei^ 



iG. 110 .—Location and Radia¬ 
tion oi’ Sy.MI*ATHETIC REFLECTED 
Pain. 

1. Pain in this ea.se was referred to 
the sacroiliac synchondrosis. 

2. Pain was present over the sacro- 
sciatic notch and radiated down 
the leg. Appendix was found 
lying across the psoas muscle, 
being entirely retroperitoneal. 
Xo mesoappendix was present 
except about inch at extreme 
tip of the appendix. 

3. kSame as 3 in Fig. 115. 

4. Pain over left kidney due to 
gangrenous appendix, no kidney* 
lesion. 
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/ which later will necessitate operation. Sudden cessation 

of the hyperesthesia without at the same time any improvement 
in the other symptoms often indicales that the appendix has lie- 
come gangrenous.” 

Figures 11.5, 11(5 and 117 show the location ami radiation of 
sympathetic reil(‘cf(>(l jiain. 




Fig. 117. — Akeas of IIypeualoesia in the IItii I)<m.sAi- N’isceuae Seg¬ 
ment 1)i;e to AiTENDicms of the (Utakiuiae Tyi'E. 

The pain of ajipeiidicitis is well illiislraled in the accompany¬ 
ing case, in which the acnti; pain, pr(;sent in lla* right si<l(‘, was 
associated with a well-marked hypi'ralgesia over the sami' area. As 
the subjective pain diicreased, tin; hyperalgesia also diicri'ased, 
so that when the subjective pain was gone the latter also was 
entirely .ab.sent. Deep pressure over the ajipendix area .still 
caused pain, but no hyperalgesia, so that the fiatieni was tender 
but not liyperalge.sic. This illustrates the indepemlence of the two 
symptoms. On ojieration the uppendi.\ was found (adargial, swol¬ 
len, and very much inflamed. It externhal along the right .side of 
the abdomen, running up in the direction of the livijr. Adhesions 
were not present. 

The following photographs are of a boy eight years of age, 
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•J'yAo complained of severe pain in the abdomen. Examination 
j^aliowed the following area of tenderness (see Fig. 118):‘the 
‘ shaded portion, which indicates the area of ^ensitiNene^s to pain, 
fludi as to pinching; the cros^-sliaded portion, which indicates the 
area of sensitiveness to touch, and the dark s|)ot'^, which indicate 
points of maximal tenderness (to touch), which were ])rodnced 
by deep pressure. Tlie circle around the uinhilicus indicates the 
region to which he rcferr(‘d his p.iiu. 

At first there w’as thought to he a ])ossihilitA of malingering 
in this case, as on a second examination the artai of sensitiveness 
had moved slightlx, and on a third cxanmiatiou 1h<‘ area of 
cutaneous hy])cralgesia was much smalli r than on the first exami¬ 
nation, being about one-h.ilf inch smaller at all |»oiuts. This idea 
was dismishcd lattT, as it w’as ol>scr\ed in sexer.il e.ises that the 
area of hxperalgesia ma,> eliangi* accordiua to the c*hauge in tho 
position of the jiatient, and dcdiiiitel^y according to that change; 
also that it becomes smaller as the disease* progresses towaril a cure. 

Pain on the left side in appendicitis ma;s, in sonu* eases, lie 
due to the position of the appendix on that side. Helow are a 
few of the positions which the a[>|)cndi.\ may take, owing to a 
faulty rotation (Anvals duly, IttOS, p. i:t7). 

Left-sided pain may also he due, in some cases, to an inflamed 
appendix situated in the pelvis on the l(*ft side. 

Sympathrlic pain, such as headache or generali/ed aching, so 
common in appendicitis, is the result’of the action of the toxins 
(produc(*d in appendicitis) on the cent(*rs suj)pl>ing the areas in 
which the jiain is jircsent. 

In connection w'ith alxTrant pains in aj>pendic(*al inflamma¬ 
tory states, it is a fact that, in many of these sri-ealldl pains, there 
is a separate anatomical basis for the jiain-sensation. Apjiendieitis 
and colitis, says Lockwood ( 137h), are often elos<*ly related, and 
in those cases which had jiain over various parts of the colon 
there was also associated a mucous colitis, wdiich was the underly¬ 
ing cause of this most prominent and distressing symptom. 

In-regard to involvement of the colon in appendicitis and its 
relationship to pain-production, the reader is referred to the sec- 
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peritoneal irritation, etc., pain may be felt on the left side. 
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' tioxL on diseases of the colon, where the pain resulting from colonic 
involvement is carefully reviewed. 

In this connection it is well, also, to recall the fact that epi¬ 
gastric pain, occurring at sonic late stage of apju'ndicitis, or dur¬ 
ing the course of the disease after the pain has het'ii localized 
in the right iliac fossa, is almost pathognomonic of a peritonitis 
(W. D. Stanton). 

Tenderness in Appendicitis.- The following are Kohinson’s 
(265, pp. 414-11.“)) eonelnsions in regard to the ])r(*sencc of super¬ 
ficial tenderness in disease of the appendix: 

“In disease t)f the vermiform aj)pemiix, or in disease originat-- 
ing therein, entaneons tenderness is sonietimi's present, most com¬ 
monly in the skin innervated from lhc‘ (‘leventh dorsal segnnnit 
of the spinal cord, but also s<)ni(‘times in the territory of tin* 
ninth, tenth, and twelfth dorsal, and possibly the (sighth dorsal 
and first Inmhar segments, 

“According to Slierren (2tW)), th(*re ar<' thre(' <'hief forms of 
cutaneous tenderness. The first is in the form of a broad hand, 
extending from alsint the level <4' the first lumbar vertebra around 
the anterior surface of the body, having a general <lownward 
direction, and ending beb»w the nmbilicMis. Its lower c-dge rides 
over the crest of the ilium. Tlu; (mt.ire band <‘losely corresponds 
to the area of sensory distribution of llui eleventh dorsal segment. 
The second ar(*a is triangular, its npj)er honndary being on a 
level with the umbilicus, its apex over the crest of tlni ilium, and 
its base on the right side, tr)ward ihe median line of the body.’ 
The third area is found about the- rriiddh* f)f a line joining the 
umbilicus and the anterior snp<-rior sjiine. A corresponding area 
is on the back just above flu; iliac crest. 

“A patient displaying an area of snj)erficial tenderness of 
one of these three defined varieties is, in the great majority of 
cases, suffering from appendicitis. XevertlMdesa, many other 
diseases may resemble appendicitis in this respect; for instance, 
renal colic, perforated gastric ulcer, intestinal colic and perime¬ 
tritis. 

“Inflammation of nerve trunks is not the cause of this symp- 
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tom, for the latter may occur in skin supplied by the post'^primafy 

f 

divisions of tlu* spinal nerves. There is little evidence as to the 
immediate euiise of this reflex tenderness, but it is probably due 
to irritation ()t the afferent ner\'es fn)m the appendix. The irri¬ 
tant is |)<»>-sih|\, in some eases, tension; in others, it is almost 
certainly sonietliiiif^ <lifferent. Th(‘ hMiiptom is found in a 
ininontv oiil> of the eases of a[)|)( ndieitis se(*n in hospital prac¬ 
tice. It may, wliile a ease is under ol)ser\ation, vary in charac¬ 
ter or disappear alto»<'ther. l)urin{> the progress of an attack, it 
may appear in a patient in wIkuii it has not originally been 
present. 

“(hilaiK'ons t«nd(rmss is found as frequently in subsequent 
as in first attacks of aj)]>endieitis. It ma\ persist long after all 
oth(T signs fd’ the disease lune disappi .in d. 

“The proi*nostie and tlarapentii* sii»nifieaiiee of eutaneous 
tenderness, in easis of appi ndieitis, is sliglit. It is somewhat 
less olt(*n found in easis of ahseess than in oth<*r eases. When 
the symptom and abscess eiH'xist, tin* abscess is nsuall^y only a 
beginning process. 

“(’ases of WMilespri'ad ])eritonitis, set up by ajipendieitis, may 
dis])la,y large areas of iMitaneoiis tiuiderness o\er the right side, 
or OMT tin* whole of the abdomen.” 

7Vmfer/nss* as a Si/niploai tn A jtfK ndivifis .— In two hundred 
and fort\-se\en eases, rejiorted by Slurren (:i(»7), and Robinson 
(2(1.^), hyperalgesia was found in b(i, or 2(5.7 jier cent.: sixteen 
•times as a eomplite band; thirty-two times as a triangle; four¬ 
teen times as u circular spot; and three times as a large, irregu¬ 


lar area. 

Sh(>rren makes the statement that tenderness mav be absent 

a 

ill attacks after the first, if the first attack was of sufficient sever¬ 
ity to destroy nerve tissue in the wall of the appendix (26.5, p. 
398). The number of cases examined by Robinson was one hun¬ 
dred and twenty-three, and the proportion of positive and nega¬ 
tive cases was 21.1 and 78.9; but, as Robinson says, this does 
•notinvalidate Sherreirs statement, for the occurrence of previous 
attacks may dispose the sufferer to superficial tenderness, and so 
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uuuui up xur tile eases in which nerve tissue has been destroyed. 
He further says that the eases he has seen are the severe and 
r neglected ones; and that in the milder cases, which arc seen in 
private practice, the prohciice of ]>ain is more common. 

* During its disappearance, ns the other symptoms of the dis¬ 
ease clear up, the areas of In ])ere8theaia asMinu' many irregular 
and migrator^’ sIuijk's. 

Another eoneliision of Sherren’s is that the (iisa)i]H‘nranee of 
cutaneous Inperalgesia, witliont im])ro\enient in tlie general con¬ 
dition of the ])atient, is a sign of perfttration or gangrcMie, and 
should he the sign for iinnudiate operation. Heiiiu'tt (142, p. 
1005) questions (he entire accuracy <»f this stateineiit. 

According to Sherren, also ]). .*»!){)), the ])resencc of 

cutaneous temh'rness is no contraindication for o|)eration. AIh 
scesa may form an<l giua ral peritonitis (le\e]op while it is pres¬ 
ent. Of twent\-si\ positive cases, Rohinson found abscess in 
eleven; gangrino in nine; perforation in sc\<*n; and general jicri- 
tonitis in three. 

“Jlo\ve\(*r, absence of cntaiu'ons hyperalgesia is of great im¬ 
portance. Absence of cutaneous li_\ peralgesia in a jiatient coining 
under obser\ation earlv in the first attack of appendicitis is a 
sign of gangrene of the aj)jM*n(li\, unless (he case is obviously mild 
and is getting well rapidly. ( Robinson is in acem'd with (his state¬ 
ment.) (hitaiu'ous tenderness, as a rule, is al)s«*nt in cases 
of abscess of the a])])endix. (This is true in two out of three 
cases.) The age of the jiatiiuit and the ])osition of the ap]>endix 
have no influenc( on the cutaneous hyperalgi sia. (hitamsjus 
hyperalgesia is occasionally of us(‘ in the diagnosis of appendi¬ 
citis. (hitaneous hyjieralgesia, in the area which is a'-sociated 
with appendiceal disease, g»iurall\ is an indication of ap]icridi- 
ceal involvement, though of necessity it is not a pathognomonic 
sign, for it has also been noted in other conditions, such as per¬ 
forated duodenal ulcer, intestinal colic, and jieritonitis. In a case 
of perimetritis the area of hyjieralgesia was in the form of the 
small circular patch, already described. This may be the same 
as Morris’s point or area of tenderness” (Sherren, 265). 



^2 


THE APPENDIX 


Varieties of Tenderness .— In acute appendicitis two varieties 
of tendcrTKss are present: (IJ tenderness to superficial irritation 
in whieli over certain areas lij^ht pressure*, as the drawing of the 
point of a j)in over the surface, ]iroduces pain. These areas of 
teuidernc'^s are Imi! reH< x<*s from the viscera, and correspond to the 
zones Head lias uorked out for the ele\<*nlh and twelfth dorsal 
sc^nu-nts. Ue<‘(*ntly KIsherg, of New^ \'ork, lias confirmed to a 
larj'c < \tcnt the earlier ohsiTvations of Jfead. Tin* jioints of most 
e\<|uisite t(‘nd(‘rness an* hut tin* maximal f(*nder jioints of Head. 

Jiohinsoii sa;ys (2(i5, p. that it is “reniarkahle, in all 

definite* cases of appe ndicitis, how definite is the line of tender¬ 
ness lutwi-en tin* tender and non-tender are>as.” 

This sup(*rficiul te*nderne*ss gene*rally e)(*curs during the first 

' Atfae'k, which may he* a v^(*rv mild one. In some case*s the discom- 

tfortniay lx* tin* result of a mild inflammation eif the niueosa, while 

'lit otln*rs for the* jiain ]U'odin‘tion it is iu*ee*shary that the perito- 

'tteuin he* in\ol\e*d. 

* 

{f Sherivn ji. thinks that a sujierficial teinlerness 

f 

il’is due to stimulation of in*r\es within the appendix, the r(*sult of 
intralunn>narj tension. I'liis state*nn*nt is dispute*«l hy Uohinson, 
who says that *'inlhinimatiou and tin* products of inllammatiou 
are eajiahle of acting ju^t as well.” lie* savs further, that “tensiem 
may exist without ti'inlerness, t<*nderin*ss mav he prese*nt without 
tensiein, and the nn*re de*struetion of the aff(*rent nerve fibers or 
endings dei(*s not seem to alxilish tin* svmptom in all eases, any 
»in»>ro than tension on them of necessity jiroduees it.” 

(2) Teudi mess on det p pressure is always an indication that 
the inflammation has spnad to tin* p(*ritoneum. It is generally, 
also, an indication of an abscess formation, in which the parietal 
peritoneum takes part. Should tin* [leritoneal involvement be con¬ 
siderable, subjective* ]iain will also be assoc'iated with the tender¬ 
ness, and the mus(*h*s over the ]»ainful area will be contracted. 
This contraction is due to the beneficent reflex of Hilton, in which 
the muscles ov(*r an (inflamed) area supplied by the same nerve or 
nerves contract. 

Ill chronic appendicitis the tenderness is due chiefly to the 
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Adhesions which are present. In this condition palpation of cer¬ 
tain aroas seems to be particularly painful. The increased pain 
is due to the much greater pull or drag upon the band of adhe¬ 
sions, resulting from the jinlpation. PeristaKjs of the bowel will 
also cause pain. In exaiuining jtatients for eiitaneoua tenderness 
see that no poultices, conipre-'ses, fonientatituih, or ice have pre¬ 
viously been used. 

Tenderness may also ho found: 

(<i) In the lund)ar ngions when the appindiv is n'lroeeeal. 
Here the tenderness i.s prohahl^^ due to «lirect jiressnn everted hy 
the cecum ujuni the ap))endi\. 

(h) Vaginal }).dpation m.i\ produce p.tin if tlu* appemdix lies 
in the j)el\ie caMt;\. It is verv hard in this condition to distin¬ 
guish h;y palpation an appendix fr<»m an intl,ini(d t.illojiian tiibe^ 
lIowe\er, the other signs and synijitonis present in ajipeuulicitiffi 

aid in the diagnosis. Should the .ippiuidix b(‘ in tin* pedvis, defet« 
• • • • ^ 
cation ami micturition, due to tin* traction (‘m rted upon the ap<* 

pendix by the adhesions A\hich bimi it to the bladder or to tb^*^ 

rectum, may Ik* jiainful. Pain may also be present on lieuding^ 

and fatraighteniiig of the thigh. When this is the c,is(*, the appon-^ 

dix lies on and is adh('r(‘nt to the psoas muscle, and tin* jiain is dud 

to pressure and traction, the result of mo\ement and contraction of 

this muscle. 

(r) Transabdomiiial tinderness.- In many cases a typical ap- 
]K*ndiceal jiain can he |)rodnced in the an*a ol appendiceal reflwj*, 
tion by making pressun* o\er tin* colon at the corresponding point j 
on the left side. This area <*orresponds rather ehrsoly with Mor¬ 
ris’s point of tenderne>'S in tiihal and o\arian «lis(‘ase. Ilovsing 
(Ref. 100) makes no mention, ho\\e\er, of the ])resence of tuhal or 
ovarian disease, but states that in more than one hundred cases 
it was never found unless there was seuiie affection of the cecum 
or appemlix.* 

‘Dk'ulafoy had first indiratod tho rontraetion of the abdominal muscles 
as an imlicator of mtraabdotnm.il inilaiiimatury states—the socillisl vinscular 
defense, defense musculaire. This symptom is a good indication that gan¬ 
grene or perforation, with beginning tree or circumscribed pcntonitiB, has al¬ 
ready taken place. 
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Special Points of Tenderness .—^The presence of pain at 
Burney’s prn'iit lias long been regarded as symptomatic of appen* 
diceal iinohcirient. This jioint is situated one and one-half 
inehc'S from the anterior superior spine, on a line running from 
the anterior siijiorior sjnne to the unihilieus. Pressure at this 
spot h.is been held to lx* produeti\(> of pain in diseases of the 
appendix. 'I'lns nren of pinii is not eonstant, Imt it may be said 
tliat in general its pnsenee indieates appendiceal involvement, 
while its absenei' is of no siguilieance. In no case is its presence 
in any wav eoniHcted with the location of the apiieiidix. In fact, 
Lan/ has shown that, as a rule, the ajipdidi.x is some distance 
away from the ])aiiiful spot, and gimerally is below it. 

J\Iorris, of Kow ^’ork, has described a point of tenderness 
about oiu* and one-half inclus from the umbilicu-, on a line ex¬ 
tending from the na\(d to the ant(*rior suiierior sjune of the ilium. 

In r(‘fcr(‘nc(* to this point and its diagnostie \alue, the con¬ 
clusions of Hubbard are pertinent. He says that, ‘‘this tenderness 
is due to a b'lider lymjdi-gland, which has drained the region of 
the appendix, and then' is nothing absolutely diagnostic in its 
presence'. In acute a])p<'ndicitis tenderiu'ss at IMorris’s point 
is of less im])ortanc<* than the sMuptoms caused by the' appendix 
itse'lf. Ho\\e\er, in chremic ajipemdicitis te'iielerness at Morris’s 
point may be of distinct eliagiiostic value. Te'nelerness at this 

Pe'rmnn (80b) had in a report of appendix cases (appearing in the Hy- 
geia for 1904, p 797) spoken ot rigid sided pain produced by pressure in the 
left iliac region in a case ot appendicitis At the present time this symptom- 
complex 18 known ns Itoising’s sign The best way to obtain the pain is to 
lightly tap the abdomen on the lett side, while the patient breathes quietly 
and relaxes the abdominal muscles 

Pei man argues with ITotman and naiisman that the pain is not due to the 
stretching of the cecum due to the pushing up of the colon contents, but rather 
to the piessiiro earned ilirectly from the palpated to the inflamed area. If the 
sign IS present, in chronic or in intenal attacks of appendicitis, it is due to 
adhesions When present in acute attacks, the appendicitis is not simply a 
cata;.rhal form, but is a pathological case of the most severe kind, either a 
beginning phlegmonous infiltration or gangrene with threatening perforation. 
Tho sign may also be present in salpingitis. In a few of those cases and in 
pelvic peiitonitis Pei man (80b) has observed it. 

Lauenstein (.'i.lb) also <1oubts the value of this sign, and believes that 
Bovsing also will in the future change his mind regarding its absolute sig¬ 
nificance. 
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wen. though th(^ only physical sign, by the rule of chance, 
^:|^Bk 08 the diagnosis of appendicitis probable. When combined 
^l^th tenderness at McBurney^s point the diagnosis becomes more 
>''"ce]^tain. Its absence does not rule out appendicitis, and its pres- 
- fence does not make the diagnosis of appendicitis absolute, for it- 
may occur in other conditions l)(‘si<h>s appendicitis. The point 
has by no means the iinportanee given it by Dr. Morris.” (See 
areas of reflex tenderness, Head's Z(uies, in a|)|K*ndieitia.) In 
hernia of the appendix tlie ])uin is inon* or leas diffused around 
the umbilicus, or lies in the lower abdonu'u.. It is described as 
colicky in character, soineliines as a «lragging sensation which is 
felt in the right iliac fossa. (S(‘e the relationship between the 
dragging and the location of the ])ain, which is the same as in an 
early case of aj)pendiceal inflaniination.) 

Symptoms Associated with Pain Production in Appendicitis. 
—Rigidity of the right rertns is an almost invariable accompani¬ 
ment of appemliceal inflammation. It is most mark(>d in the 
muscular segments located immediately above the u])pendix. 
Should rigidity suddenly incr(;ase, and In'cnme general over the 
entire abdomcm, with a sudden increase of ])ain, it is an indica¬ 
tion of rupture of the apjauidix, or of a sudden spread of the 
inflammatioTi, so that a geiuiralized peritonitis has re.sulbid. 

Constipation is one of the ass(M*iated symptoms of appendi¬ 
citis. It is due to a reflex arising from t,h(; inflamed organ. Often 
the reflex peristalsis can be aroused in a normal intestine by the 
pressure of the bowl of the st(^tho8<*(^pe. A wcaik or absent j)eri- 
stalsis is an indication of the sj)read of exacerbation of the inflam¬ 


mation. 

Motion is generally interfered Avith; climbing the stairs is a 
source of pain, especially AA'hen the appiuidix lies upon the psoas 
muscle. The reason of the much greater pain when the patient is 
walking or climbing stairs is that, in these c onditions, there is a 
concomitant contraction of the psoas muscde and the abdominal 
wall muscles, and the appendix, caught between the two, is sub¬ 
ject to considerable pressure. Often the first indication of peri¬ 
toneal pain has occurred during the drawing on of the shoes. 
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Posture .—In appendicitis the patient usually assumes a rfir 
cumbeiit dor^jil fjostiire, with one limb, usually the right, drawn 
up, and ill some cases lies with the right limb thrown over the 
left. In iiiaiiy, especially aftcjr an abscess formation, or when* 
adhesions are i)rescnt and the bowel segments are bound tp- 
getlim*, u l(‘fl lateral ])ostnre is very jiainful; this is due to the 
drag and pull upon the adhesions by the weight of the bowel in 
this position. It is common for pati(‘nts with appendicitis, when 
walking, to bend the borly forward and st<*p lightly. 

Jurrhuj, Mieli as occurs in running ami jumping, frequently 
causes jiain. .\ny spasmodic movement of the diajihragm, such 
as takes place in vomiting, congbing, and sneezing, also gives 
rise to pain, Perciissi<ni of tin* abdomen also produces it, and it 
is claimed bv Sclimidt that often bv this iikmiis the delimitation 

• ' I' 

of [lain is more aecnrato than by any other. The pain is greater 
when percussion is maile direelly over the imalian line than when 
it is nnnh‘ to idther sid(‘, bccausi' here the protective action of 
the mii.sch‘s to tin* abdominal visi'm'a is hu'king. 

During appmidicilis pressure on the abdomen is very painful, 
jiarticularly so if to tlu* a[)|i(‘ndicitis jieritonitis has 1 k‘(mi added. 
When this ensin*s vomiting generally occurs. In some cases of 
app(‘ndieitis, [laiii can b<‘ [irodiici'd by ])al[>ation njion the o]ipositc 
side of tin* abdomen. .\noth(‘r means of diagnosing ap])endicitis 
is to (lisleinJ llie eolon with gas. As soon as the gaseous distemtion 
reaches the appimdiceal region, [lain is produced by disturbance 
of the cecal relatioiishiji if peritonitis is [irosent, or by ajipendi- 
ceal distenti<in should only the a])pendix be involved. However, 
this is a dangm’ous jirocednrc, and should be used, if at all, only 
in chronic cases. 

Sudden increa.se in the sensibility to pre.ssure is indicative of 
e.xteiision of the inilammation. The sensibility may be so great 
that even the weight of the b('d-elothes is unbearable. In some 
cases distention tif the bowel may also cause great sensitiveness to 
[iressure. Pain on jiressure under the costal margin is chiefly 
of peritoneal origin. 

The pain of a])pendicitis, in many cases, seems to be induced 
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peristalsis. Many a sufferer has been aroused in the middle 
V the night by the most severe cram})s, which the later progress 
of the case proves to be of aj)])e!idi{*eal origin. These come on at 
the time intestinal ])eristalsis is most active, that is, from five to 
seven* hours after eating. In sonu' cas(‘s tlie ingestion of cold 
food or drinks will incite active peristalsis and thus cause pain 
(Schmidt). 

Differential Diagnosis. —'I’lie ])!nii of n])pcndicitis should bo 
diagnosed from: colHlx, which generally is not ])roduclive of 
pain; but if it is, the aeeompanying diarrhea, with its content 
of mucus, is sufliei(*nt for a diagnosis; inlnssiisrcftlinn. in case of 
tumor formation. It is v(‘rv dillieull, in many casi's, particularly 
when pain is very severe, to decide whellau* the condition is one 
of appendicitis or intussusc('ptiou, especially so should the condi¬ 
tion be associated with vomiting ami c(jnstipati<ui. 

Gall-bladder and (jall-slone colic pain may he diagnosed by 
the higher area of cutam*ous hyperalgesia; als(> by tin* ar('a of 
local tenderness ])resent in thes(* conditions. 'I'yphoid freer, espe¬ 
cially wduui it is of smlden onset and eornim'nees as an acute al>- 
dominul pain, has on more than om* occasion been mistaken for 
appendicitis, and the ])atient has been operated on under that mis¬ 
taken diagnosis, in some cases with disastrous r(‘sults. (biiuu’ally, 
in these diseases (typhoid), the ]»ain, while .seven;, is still Ixiarahle, 
and, as a rule, there is not present any consi«l(;ral)l(! amount of 
abdominal rigidity. The teinp<‘ratiire also is of the ordinary 
typlioidal tyj)e, high in th(; c*vening and low in lla; morning, while 
in appendicitis it is more constant. The blood count in typhoid is 
also low in leukocytes, while g(;iu*rul]y, in a}))»endicitis, it is high. 
Should the pain oecur later in tla* disease! (about the third week), 
and be a>s«Kdateil with abdominal rigidity, p(!rforation should b(! 
sought and candid impiiry should he made as to the 1y[)e and 
character of the jiain. A con.stant, spreading pain, very .sharp and 
severe, generally indicates a sjireading jieritonitis. 

Ovarian and Tubal Disease. —In the diagnosis of appendi¬ 
citis from right salj)ingitis or oojihoritis, the presence on the right 
side'of tenderness, which is increased and, at the .same time, 
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is assoc'iatod with subjective pain at the menstrual period, 

criterion of worth. In tliose conditions wliieli closely simuIaW'^ 
« « ■ « * 
both ajjpnulicitis and ovarian or tubal involvement, it must 

be for^otti'ii lliat either or all niay siniultaneou«*ly exist, and that,'* 

if they do so, •'Muptoins of one or of all threr* nia,\ be present. If 

all ol these* etr^.iiis are aeiitely iiitlaiiied, adhesieuis will remain 

after the iiill.iinni.ition subside^, and these adhesions will be a 

jiotent (*ansc for jiain j)n»dnetioii in the future. A point of some 

iiiiportanee to r(>ni«'inlM*r is that p.iiii' dm* to iiiMiheiiient of the 

genitalia are ne\er, «»r \er\ seldom, inllneneid h\ the iucestion of 

food. \'ai;in.il < \.iniin.ition ni.i\ help to (*1e.tr the diu^osis, 

thoiii’h \\h<‘ii th<> a))|ien<ii\ is in tin* pehis it ni.i\ lx* ditlicult to 

difho’eiitiate 'apix ndieitIs from tnh.d dis<*.iM‘. 

Jl i/(fi (>n( pin o^is h.is been mistaken tor .ip]x ndieitis, but the 
urinary symptmiis of the former, with the histoiw of the di&ease, 
should render <'as\ the diannosi>,. 

rnhnil (tihiihis' ha^ a ji.iin that is \(rv sliarji and severe, 
and soon after tin* e(*ssation of tin* ])ain, or, if tin* attack is pro- 
lon^(*<l, ilnrini* it, blood nia\ he ))res( nt in tin* urine. 

Sniilna conhl hardl\ lx* mistaki n for ajipi ndieitis, though 
appeinlieitis with refc rii d or n fh \ ]iain down the hack of the 
thigh has been mislaki n foi sei,iti(‘a. 

Can inoiiKt oj I/k (<(inii is a condition as^K'iated with tumor, 
emaciation, and sii>ns of .» i>radn.ilh incr(*a>^in!> intestinal ohstruc* 
tioii. 

Linnhai/o can hardly lx* confus(*d with app(*ndicitis, even 
in those cas(*h in which apjK*mliceal referred pain is felt in the 
back. 

Poilonitis has Ixeii mistake*!! for ajipeiidicitis. This can 
hardly hajijx'ii w’lth a careful eiliMiwi*!-, for the bilateral and deep 
tenderiu'Ss, g(*iierali/(*d, with teMulernesi on \agiiial anel rectal ex¬ 
amination caniK)l but lx* intt*rpr(*ti*el as due to jieritoneal 
iii\ol\<*iiient. Tain nuJous jx i iloinlis. in wdiich the lesions are 
contiiuxl to the* cecum, is \er\ difficult to diagneise from chronic 
appeiidie'itis. The* more edironic course, the tuberculin reaction, 
the presence of a focus of tuberculosis elsewhere, the very slow ^ 
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no history of an acute attack, are diagnostic criteria 
great value. 

EMr€mierine pregnancy has also been mistaken for append!- 
.((jjtis, but the presence of fliiid in the cul-de-sac of Douglas, the 


history of pregnancy, the i)rcscncc of niuMiiia, and the passage of 
:Some bloody discharge from the uterus helj) in the diagnosis. 

Erythema exudatii'um. muUiforme sometimes causes a pain 
resembling ap]»ondic»*al crises. 

Sagging hK)ps of intestim‘, or omentum, by ])ressnre upon the 
external abdominal ring, ])roduce ])aius that closely resembh' thoso 
experienced in chronic ajjpeudicitis. 

Cheinisse (4r)4, ])p. 1-1 :i) ih'seribes a condition wliich is fre¬ 
quently associated with syjdiilis, iiiilmm/a, or hyst<‘ria, in which 
there is considerable pain around Mcl>nrn<‘y’s point. The diag¬ 
nostic differentiating points are: the absence of lenk(K*ytosis, 
fever, and rapid pulse. I’ainfnl ])oints may also e.xist. at, the exit 
of certain nerves. The abdominal wall, also, is not rigid, and the 
pain, as a rule, is not confined to one definite location. A variable 


tumor is felt. 
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TJIK J.IVKK, fJALL JJI.ADDKR AND DUCTS 

GENERAL CONSIDERATIONS 

Tlio livfr is lli<« liir^'st ifliind in llic liody. Tl. is subject to 
diseases similar to llio.se of otlier glands, and also t(» additional 
disturbances, fnnetional and anat<iniieal, due to its different 
struelure ami fnneli«in and (o its intimate relationship with the 
di^(‘stive a))paratns. 

Tlie j)ainfnl disorders alleetinp: the liver as ii glandular organ 
ar(! congestion, inflammation, adhesiiui, and <lis]>laeement. 

'riie painful disorders all’ecting the liv(‘r and gall-blad<ler be¬ 
cause (d’ modifi(*d .>^triietnre are intlammation <d’ the gall blad- 
iler, intlammation of the «lin‘ts, obstruction of the ducts by foreign 
bo(lies or new growths, adhesions, etc. 

Nerve Supply. —Tla* ner\a‘ supply to the liver is .sympathetic. 
It does not, as many hav(> thought, derive through its convex sur¬ 
face a partial supply from the branelu’s of the intercostal nerves 
distributc'd to the d«*nn' of the diajdiragm, nor does it have any 
connection with the phrenic, Ranstrom b(‘ing unable to trace a 
single branch of the j)hrcnic nerve through the suspensoriuni liga¬ 
ment to the ca])snle of the liver, also no twigs from the intercostals 
could K' fouml extending to the surface of the liver. The synipa- 
thetic. fibers are derive»l nn^slly from adjacent sympathetic plexi 
and ganglia (cceliacum, etc.), which in turn are eoimceted with 
well-detined segnumfs of the cord. The cord segments involved in 
diseases of the liver proi>er are the eighth and ninth, and some¬ 
times the tenth (h>rsal, while the fifth, sixth and seventh dorsal 
segments are involved in disease of the gall bladder. The outlines 
540 
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of the segments, with their maximal points of tenderness, are 
^own in the annexed figures. The maximal points of tenderness 



Fig. 122.—Areas of Referred 
Pain in Liver Disease: An¬ 
terior View. (Aevordinf? to 
Head.) 


Fig. 12:}. Areas of Deferred 
Pain in Liver Disease: Pos¬ 
terior View. (According to 
Head.) 


of these zones closely correspond with the areiis in which ])ain and 
tenderness are felt in diseases of the liviT and gall gladder. 

The vagus also a.ssisis in lli(i liver innervation (I'hlgeworth). 
In some cases of eoinmon duet disea.se, especially when the area 
near the junction of the hejiatie and cystic duct is iiividved, the 
pain-prodiicing stiniiilns is carried* throiigli tlie hrancli from tlic 
adjacent sympathetic plexus to the hd't vagus, and thence to the 
fourth and sixth dorsal segments, from whence it is reflected to 
the chest wall in the distrihntion area of tlu*se segments. This 
exjdains why ])ain is .sometimes felt in the left anterior wall 
of the chest, at about the level of the fourth or fifth costal 


cartilage. 

The accompanying sketch (Fig. 12.^)) shows how pain irrita¬ 
tive sensation may be carried from the vicinity of the hepatic 
duct to the vagus, and thence Ixi yirojiagated through the sixth or 
fourth ganglia of the sympathetic to the adjacent cord section, 
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from whence it is carried to the brain, and is felt as coming 
the somatic distribution area of these segments. The maximel^^'l 
points of tenderness in these segments are shown in Figs. 122 ,< 
and 123 . 

Pain in the riglit slumlder in liver disease is transferred 
through the right [diienic. -'I'liis haj)|)ens \\hen th(‘ diaphragm is 

in\«d\c<l 1>\ a 1_\ m])h.ingif i- spreading from 
an intlained liver or gall l>lad<h>r. The draw¬ 
ing on tin* next l>uge shows the paths of com- 
miiniciition hetween iIk liver and the cord. 

'File liver itself is not v«rv s(>nsitive to 
]).iin-pro(]n<‘ing stimuli, for I.ennander was 
aide to aj)pl_v a >«trong faradic »>r galvanic < 
eiiirenl to the surface of the liver above the 
gall hl.idder without (‘xeiting pain. lie also 
elaiius to have separated the gall bladder 
from the liver as far as th(‘ cv-.tic duet with¬ 
out the production t)f ])ain. 'Fhe sensations 
of )>r( -sure, cold ami h(‘at are absent from 
tiu‘ liver, as w(ll as from tlu‘ sjoinaeh and 
A , inte-tiiies. However, tilting of tla* liver, or 

RLKrauira) I’vis i\ pulling on the e»uuinon duet, will cause pain. 

lavKU Disu vsK- .\ec‘ording to .M.ivo, tla* uio-t sensitive 
LATKUMAinvv.(.Vc- • i- • • • •* r 

cording to Head.) '•> •*•(> liver is in the vicinity ol the 

coimnoii hile duct about the neck of the gall 
hhuhler. This area ri'ceive- tilainents from the eleventh and 
twelfth dorsal, and the tirst lumbar nerves. These lurv’es also 
supply the diapliragiii, and thi- relationship probahlv aceounts for 
the spasm of the dia])hragin so often associated with gall-stone 
eolic. Jt also aceounts for the disturbance of diaphragmatic action, 
even under deep aiu'sthesia, when in operating in this region pres¬ 
sure is made on this area. ^Miirjihy’s ’ sign owes its presence to 
this reaction; for as soon as the sensitive area around the gall 
bladder is jiressed against the examiner's fingers, there is a sudden 



* For a description of Murphj's method of eliciting this tenderness, 
under Gall Bladdor Disease. 
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IHMtrietiaa of inspiration, and the characteristic gmnt or groan as 
^ifitacribed by Murphy occurs. 

The liver, as has been shewn, is supplied by both the sym¬ 
pathetic and the eerel)ro‘*pin.d ner\»'s. e('rebros])inal nerve 

supply is dt‘ri\ed from the 1< ft \.ii'ns thton&h a eoninmnieating 
branch whieh paw's from tin mrxe pb vji*. on the anterior sur¬ 
face of the stoniaeh; tlniiu it is di'^trilnited to the substance of 



Fia. 125 —IIlla/ionshu* of Nnuvh St eri.Y or Livkh to CnnnnnospiNAL 

AM) Si MPA tin* IK SrslfcMS. 

the li\er tliionuli the linrinu nliim liejMtico tliiodi ti ilt to llie trans¬ 
verse fiNMire. The iK'rit" <icfonip.in\ tin .iiid ,ire dis 

triliuted in tlnii walls. This is imp»»tfanf t«* niiKmlMr, tor it 
has a definite bearinsj; on the jiiodiietioii of pain in (tmi^estive 
states of the livtr 

Examination for Pain, llu i^iade of int(nsit\ oi pain is of 
little gnidine nioiiK nt in tin di.ienosis ot disf}i«-(-) of the livrr or 
of its appeialage^. In nian\ of tin »e (.ims tin jialK'nt is abnor¬ 
mally sensitiie and is most m liable, so that a lariety of subjective 
symptoms, either painful or otlniwise, are evpeneneed. Under 
these, circumstances, local tenderness is most useful in defining 
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diseases of these* organs. It may be elicited by: (1) palpation,; 
(2) pcrcnssifui, and (.‘5) sensibility examination. Palpation is of ■ 
the most value an<l is the method universally employed, the use of 
the other two being, as a rule, confined to those who are accustomed 
to emiilny in their examinations the re'fint'inents of modern tech- 
niejiie. I’aljiation slidiild he alle-nipted only with the patient reclin¬ 
ing, with the abdomen flaccid, and tin* kiu'cs drawn up.^ 

With th(« abdomen n-laxed the haml is [)]aee<| Hat upon the an¬ 
terior surface with the tinger lips diroeted toward the liver. For 
this purpose it is Ijcst to use tin* right liaiid and to stand at the 
right of the patient, d'he tips of the fingers may n<»w he pressed 
into tlni abdominal wall below the costal arch at about the level 
of tin* ninth or tenth rib, and tin* patient is r(Mpiest«*d to take a 
dee|) ins|)iralioii. 1 f, «luriiig or at the aeme of inspirati<in, ])ain is 
felt, it is an indication of eillau’ a ])erih(‘|)at it is or a gall-bladder 
disorder, d'he fingers should then he removed to the area of the 
gall bladder; the patient is raised to a sitting posture and another, 
deep inspiration i.s taken. Should then* occur a sudden stopping 
of tin* ins|)iralorv movement, accompanied by a grunt, gall-bladder 
disease is ii'diealed. If nothing special is noticc'd on this proce¬ 
dure the patient is again directed to lie flat, and tin* right hand is 
plae(*d on the hack Ixdow the liv»‘r, while the hd’t is placed above 
and over the liver. Firm jiressure is now made between the two 
hands and at tlu* same tinu' the ])alient is instructed to breathe 
dee])ly. Should a perilu'patitis he ])r(*seut tlie patient will coni- 
])lain of s(‘vere pain, which sometimes radiates to the front of the 
right shoulder. Xoilular growths on the surface of the liver, 
tender on pressure, may (dten lu* felt in lualigiiant disease of the 
liver. They are present along the lower margin and the convex 
surface. 

Pcirii.wiou is of less value than is palpation as a means of 
eliciting jiain ]ihenomena in the diagnosis of diseases of the liver 
or of its a]>pemlages. If the liver is involved, percusssion is pain¬ 
ful over the entire liver area, and, to a slight extent, beyond it, 

’ Should tlic pntiont be unable to relax tlio abdomen, because, perhaps 
of an associated (leritonitis, palpation is of no value. 
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if the gall bladder alone ia involved diffuse tenderness extends 
A^und a much smaller area of mnxiinum local tenderness as a 
center, the niaxiiniim tenderiu'sa c(>rrea]>oiiding to the location of 
the gall bladder. . The canso of this eonsidr‘rahle extension of 
tenderness is j)rol)al)ly to be expIaiiUMl by the rangi* of vibration 
produced by the ]>erenssion stroke; fur even lbt>ii^b the blow 
is made over an area wbieb is not diseased tin* vibration inav Ik? 
communicated to an adjacent disiaiM-d area, and thus cause pain. 

In congestion of the liver, ])('renssion in the I'pigaslriiini ia 
productive of ]>aiii. This pain extiaids from the (‘iisifoiMU 
cartilage to tin* lower margin of the liver. 

SeusihllHi/ Examination to light tojndi, ])in- 

point and related sensory tests are* of value in localizing tin* 
areas of hyjM*ralgesia, \vbi<*b are identical with the areais of r<‘- 
flectc'd j)ain, as elucidale'd by Head, d'bese a reals are* jearl ie*ularly 
useful in eb’lining lesions wbie*h elo neet give* rise* le) any ae*ul(* symp¬ 
toms, siie*h as absce*ss e»f tbei live*!*, e*b<de*e*ysl it is ne»t invedving the* 
peritoneum anel cirrhe)sis. 

In some case*s eef liver, gall-bladeb-r anel elne*t ellse*ase> the* pain 
persists aft(*r the* re*moval ed’ the* palhedeegie-al le*sion originally 
causing it. I’liis ])(*rsiste*ne*e*, the* se)-e*alleel babit-jiain, is, nee elembt, 
due to some* jiatboleegical e*liang(* in llie; ne*rv(* supply tei tlie*se* 
parts, by which the excitability to stimuli is incre*as(*el to sue*h an 
extent that reaction te» a painfully e*xe*essive* el(*gre*e* eieeurs een the 
slightest irritation. This (*xe*itability, which was originally eluo 
to the ])Utbologieal b'sieen, r(*mains foV seenu! time; as a habit-stato 
after the; original cause; has lM*(*n removed. 


PAIN OF THE LIVER 

Character of the Pain. —In elisease of the liver the pain, if 
present, is generally of a dull nature, while in involvement of the 
ducts the pain is of an intermittent, colicky charact(;r, and is much 
more intense anel s(*vere than it is in disease of the liver proper. 

Relation to the Ingestion of Food and Drink. —The ingestion 
of food>does not seem to have such an intimate relation to the 
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production of pain in disorders of the liver and its appendages/ 
as it docs in diiordcrs of lh<' gnstroint(>stinal tract proper, but thatj 
it is iiol ciifircly without inllm*ncc is a])par(‘nt. In nearly all- 
of flic (lisdisis i») whicli fill* li\cr, the pill bladder or its du<^ 
arc siihifct the MioMiiKMt of |K ri'-tal'i'i and the aus^mentation of 
th( circiilation, wliiidi tin in<>r''tion of food ])r(>dnc(‘s, cause pain. 
'I’lii* <I(‘j»nc ot |i:iin from tlnM* fa« tors d< }« nd-' cuii'.idcrably upon 
the ( \f( lit to wliM'h th( liM r ^Inictiircs arc in\ol\cd and particu¬ 
larly on till nianiKr of the iii\ol\(>ni( nt. Should a perihepatitis 
he prisent or adhe^ion•^ ha\( foimed, iiiere.ised ]»eri^tal8is and 
increase in the port.il Mood |»re'">iii( in the Inir will catise more 
pain than if an ,ih'.ci‘>s or a cirrho^i'^ con-.fitute tin* entire 
patholoi^y ; cmisi <jn< ntl\ it i^ in the h^ions <d‘ nio^'t acute and 
recent lormafioii lii.it tin pain yai'iatioii is most intliienced by 
food iiiiiistioii. 

I'lie ini;is(inii nf food .dso caiisis p.iin in .1 simple influnima- 
tion id' the uall hi.nidi r or of the ducts. '1 he iiianin r of the pain 
]irodn(*tion nia\ he explaiind on two h\potlie^e'^: 

(1) 'riiat thin is :in intimati 111 r\i ns emiiu ct ion hi tw(‘(‘n the 
^.ill hl.idder, ils ducts, the ^loin.n h and dnodi niini, "o that when 
perist.ilsis is e\eitid in tin l.itli r oiii.iiis then i», at the sanie 
time, a relh \ perisi.iMis |iroducid in the a.ill hl.idder and dneth. 
Should the dnct'> or a.ill hl.iddi r In intl.iniid ji.iiii is likely to 
result. 

(2) Ow'ina, to the intimati rilationdiip of all the structures 
in the njiper ahdonien, an incre.ise of jierist.iUis in the stomach 
or the dnodennm will, hs prc'^'.nrc or dr.iiiiiini!, (from adhesions 
already formed), prodnci* p.iin in thi' neiiihhorin^i inthimed hlad- 
di r and duct". Therefore, if ji.iin in the liyer, gall Id.idder or 
dnet ari'as or /ones i«. ])re»ent .ittin* the im'C''tion of fiHid, inflam¬ 
mation or adhesions should at once he sonuht. 

Schmidt ( p. 1*1.“)), in spe.ikiiiii of the relationship of food to 
the production of pain in liyer, gall-hl.idder, or gall-duct disease, 
says that “the taking id’ food import.int only in those cases 
■where yye are dealing yyith delicate, anemic indiyiduals, often with 
some degree of cnteropto^is, especially those with gastroptosis and i 
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atony of the stomach.” It does not seem that the kind 
■'tsUki. character of the food, except when it is so indigestible that 
Jt leads to vomiting, have as much iniluence on the production of 
^^hbladder and duct pains ns docs the iinniitity, where it acts 
more as a mcchunicnl agmt, ])nMluciiig pain troiu its proximal 
pressure. Incase the p.iin is ol iiitlamiuatorx origin, cold drinks 
seem to case it. 

Relation to the Movement of the Body.— It may bi* slati*d as 
an axiom that wlu'ii, in disease ot tin* Ii\er nr its adiu‘\a, pain is 
produced b\ nioxeineiit, sndi .l^ iH'iiding, stnnpmg. and rapid or 
forcible bre.itliim*, intl.unni.ition is present; while, should th(‘se 
mov'emcnts, iiK'ludina (*hana.(> (d position, not pnuliu'e <»r increase 
the pain, it ni.i\ he .iccepted as a fact Ih.il inllaininalion is absent 
and that any ''ponl.in<*oiis ji.iin which nia,\ hi* tell is due to stoiu*, 
or to .some dise.i'.f* c.iiising a slow lissin* ch.ingi', as cirrh<»sia. It 
seems that in inllamniatoiw diseases of tin hollow' \isccra dclilK*r- 
ate nio\f*nienls and change of |)osilion are not |iarticiihirlv pain¬ 
ful, but that rapid nio\ements, e»j>eci.illy tliosi* invoKing a jar, are 
prodiicli\e of great ji.iin, Mo\cnicnts such as occur in running, 
jumping, riding hor'^cback, liaseling in springhss wagons, going 
up or down stair'', and some' moxcnu'iits connected w'llh rcsjiira- 
tion, such .is snee/ing, coughing, and \awning, are \(‘ry painful. 
Positions causing intraalxlomimil pressure arc also painful; for 
examjile, the liending ol the luxU, st<»oping, and defecation. 

Position of the Body.^—In inlhimmalory diseases of tin* liver 
the patient tries, as much as jiossihlf', to inhihit motion and to 
avoid e\erAthing which caus<*s «lraguing upon the li\er and its 
attachments, as this causes jiain. 'J'o do this hi generally lies in 
bed upon his right side. It might he urged that this is jj. very poor 
position for him to assume in onler to acipiire ease, for in it the 
pressure from the abdominal \iscera is greatest upon the inilamed 
liver, gall bladder, and ducts, and coiisccpicntlv one woiihi think 
that the jiain should he greatest. It is verv true that in such a 
posture there is great iiressnre on the li\er, etc., hut it should be 
recalled that the asbumption of the left laln-al posture would put 
coiisidesable traction ufwn the ligaments,' which, being inflamed, 



548 


THE LIVER, GALL BLADDER AND DUCTS 


would canw proimiincrMl pain. This pain is so much greater than 
tlio pain pnuliiml by the intraabdominal pressure, when the 
})ati(‘iit li<s upon the right .si<b*, that naturally he assumes the 
posture of r<*liitivcly grcalesf ease. In g<*ncral, it may be said that 
niopc (•<tMifort is ol»laincd in rcrdining tlnin in the upright or sit- 
fijig jiosiurc. 'riiis, accoj-ding to Sehnii<If, is due to the much 
belter draining of llie liver when the Isnly is in a re(dining posi¬ 
tion. 

Lilo'wise in malignant disea-e of the liver, f»r in hepatic hyper- 
ln»phy or enlargenieni from any eaiise, ihe j>atient has the greatest 
ease in the right lateral po^ition, Inr turning upon the left side 
eaiises a gr<“;il increase in the pull and dnig upon tin; ligaments 
by the enlarged ami weighty organ, d'his is <‘sp(*eiully noticeable 
in niultipara*, because id' the relaxation id’ tlio abdominal wall, 
(leuerally, in these conditions, llu* |)utieul likes to He upon his 
back, becaus(> this is the posture of greatest <‘.is<‘. If nausea and 
Vomiting .mIsh occur ou <diange (d‘ positimi, soim^ additioiuil patho¬ 
logical proc<‘ss in the stomardi or intestim* slimild be sought. 

Relationship to Other Diseases and Processes. —Crall-bladder 
(‘olic is often initialed by psyidiic ami (‘motimial disturbances. 
It. is also suggested that it may be rellexly starl«‘d by impulses 
arising in ulher organs, such as the kidney, genil.als. stomach, or 
intestines. (’oustipation also seems to initiate an attack. Should 
pain occur in lh<' liv<*r area during pregnancy, or shortly after 
its termination, either the gall bbnblcr or the liv<*r may be 
affeett'd. It s<‘ems to lx* fairly common that tin* gall bladder, im- 
niediatidy after labor, b»‘coUH‘S intiderant of its gall-stone contents, 
tind tri(*s to forc(' them out through the narrow duct, thus produc¬ 
ing ])ain and distress, the so-called gall-duct colic. During preg¬ 
nancy, also, the liver is subj(‘<*t to metabolic and toxic changes. A 
degeneration of liver tissue leading to atrophy may result in the 
well-known yedlow atrophy. AVhile the jiathologic changes asso¬ 
ciated with this tlis(‘Jise are, as a rule, jiainless, yet in many cases, 
because of j)ar(‘uchymatous or peripheral iiiflaniinntion, pain may 
be a prominent symptom. 

Typhoid fever, at times, in its early stages produces symp** 
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toms resembling cholecystitis, and, in some instances, gall-bladder 
uiflammation very likely is present. When symptoms of cholecys¬ 
titis do occur in typhoid fever they hist only for a few days, ami 
then become merged into those typical of the fev(*r. During con¬ 
valescence pain and tenderness ovrr tli(‘ gall-l>lad<ler area may 
also occur, and in these circnnistanci's they iudicati' gall-hhulder 
infection. Should tlu' iiiflaniiiiation hocoiue so severe us to re¬ 
quire operation, the gall bladder is found !*> Ik* iullaiiu'd, and in 
many cases filled with ])us. 

Liver disorders occurring during the course of dysentery, par¬ 
ticularly that due to anneba coli, should at once <*anse a siairch to 
be made for liv«'r abscess. KnttM'opl«>sis may b<‘ associateil with 
gall-duct disease, and the ])ull and drag n|)on the liv«‘r and its 
appendages, produced by jarring, runnijig, or jumping, may, 
especially if a movable right kidiuy i |ires(‘nl, incite a gall-<luct 
colic in one who is subject to such attacks. 

Time of Appearance of Pain. — Liver ami appendage pain in 
generally incited or at least made worse by the onset of digestion, 
particularly after the food passes through the ])ylorns and enters 
the small intestine. This, as a rule, occurs frojii two to four 
hours after eating. 

Gall-stone pain generally occurs in paroxysms. The; ]>aiu 
paroxysms may be incited by vomiting and by excessive motion.' 
Shouhl a colic resembling gall-stone colic appear in a person of 
advanced age, it is more likely that the eomlition is one of earei- 
noma of the gall-bladder than a cholelitbiasis. Gall-stone colic, 
like all f)lher c(»lics, secMtiingly has a lemhmcy to m-cur most fre¬ 
quently at night. This possibly is only a supposition (see Diurnal 
Variation of Pain). Jf th(; pain is due to a he|»atitis it may last 
for a l(»ng time, the constant pain lK;ing interrupted by (!xac<*rba- 
tions, which indicate the flaring up Of a dormant infection. In 
gall-stone colic, on the other hand, the pain is not so continuous, 

*Gall stones may lie latent in a t»la<Mer I'nr years «intil, sialflenly, 
the patient has an attack of indigestion and the latent disturhaneo nt once 
becomes active. The violent retching and vomiting which accompany the -indi¬ 
gestion have dislodged the calculi from their resting place in the bladder and 
one or more are forced into the cystic duct, thus causing the pain. 
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but t)ocurs ill j)urox.ysin«, which disappear on the passage of 
stone or on its retrogression into the gall bladder. In these cases ‘ 
there is generally a history of a j)re\ious attack, with a similar'* 
pain, .icconipanif (i b_N \oniitinir, janiuliee, light-f'olored stools, bile * 
in the iiriiK*, and eonKiijuiiion. A hi''tor\ ot gastric ilisturbanees, 
ass(»eiat(il with |),)iii in iIk ri<>iit h\]i(H*|inn(lriiiiii, should, in all 
cases, lead to the sus|deion of g.dl stones, as the cause of the dis¬ 
order. 

Neuralgia. Souk times the nirxi^ >'iippl,\ ing the liver, it is 
said, an* snl)jeei to whal is ealhd neuralgia. Allhnt de8crilx*8 
sii( h a slat<‘ of the li\er, but Ma\iard (htiiht" its (*\i‘>lence. The 
latter ()hser\<*r ipiotes a ease, but tin* signs and sMjiptoins which 
Ik* nr)l( (1 s((iii to he rather those of .t h(*p<ititis than of a iK'iirulgia. 
'riie case (piot( (I b\ M.iNl.ird lioni \llhiil is as follows; 

“Mr. W. A. - , agrd dj, whose habits are t( mp(*rate, 

W'hose Inallli Is ( \e( ptioiially uood, .ind who jucstiits no olifious 
disordi r of fuiietion, has ealhd n])on me at iiit(r\als for three 
y(*ars. Four monihs hi fore his fiisf \isit lie ^\jis taken with a 
])ain which lu* n f<*rs pr('cis« ly to the siat and i \t( lit of the liver, 
'riiis pain li.is (d’leii leeiirnd, and ohs» r\es mi pt riod <d recurrence, 
e\(*ept that it alwa\s attacks him at night. It is a ‘mistrable 
])ain.’ Ill* arists and |>ae(*s iht* floor lor hours. He maps out the 
Ii\er, of w'h<»s( stjit In >vas ]»r(\iously ignorant, with curious ex¬ 
actness. lie has had no jaundice, nor «loi‘s he sulh*r from consti- 
]iation. ’^riit* ])ain do(*s not .slab mtr r.idiatt as sjiimd pains do. 
On bromid and arsenic he r(ct)\(*rtd and AAas wtll for tw’clve 
months, when wtu*r\ and o\erwork ncalh'd the attacks. The 
family history ]ioints to rheumatism.’’ 

Pains Due to the Disturbance of the Liver Substance 
Proper. —The ])ains due to disturbance in the liver proper are 
either extra- i>r intrajiarenclumatous in iwigin. 

(1) ExtraparencliMiiatous jiaiiis are caused by (a) distention 
of the capsule; (b) iuHammation of the cap&ule by inflammatory 
products, (*tc.; (c) traction from adhesions joining the capsule 
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organa, or to the parietal peritoneum; (d) traction by 

liver 6n adjacent organs through it^ ligninents, because of dis- 
‘"^jdacement. 

^ (2) Intrapareiu-hyinatons pain^^ arc produced by irritation 

1 of the nerves iu the li\c*r sub-.lauei-s In iuilauuuatorv products, 
• tumors, etc. The -'linnilus is carried In incaiis of the syiu])alhetic 
fibers, whence, depeudiua mos|l\ ujion the sin until of the stiuiii> 
^lus, it is generalK n-tlceleil lo tli<* liod\ wall au<l is there per¬ 
ceived as pain. 

Intrai*\ 1{I N( in M \loi s P\i\. Di’shiifion of Hu //rer eanaes 
pain, especially when the (idarm-UK iit is acuh*. (Minuiie ilisorders 
of the liver eausini* an iiiere.isc of iln* pan-iieliMua (of substanee 
mass) are, as u rule, uol ]»aiuful.’ 

The ])riiieijial (*aus(s of acute di'>lciilion of llu* liver are 
passive and aeti\e e<»iig«‘'iion. l*a'^si\( eoiineslitai is due to a 
backward stasis, (iiher iu the hloo*! ein-ulaloin s\si»m (la-palie 
or jportal \{iu), or iu the bile eireidaloin s\s((iii, such as is pro¬ 
duced by closure of the luuu ii of Ibe bile <lii<*ls from iiillatmualory 
swelling or gall stones. Aeiiti* <lisl<-nfion, Ibe nsiilt of aelive 
congestion of the li\er with iinoKemeiil f>f ibe pan-ia-byiuatous 
nerves, occurs iu abscisses (lo\ie or pyeime), iu ra|»id-growiug 
cancer and sareoiua, and in acute geiu-rali/id iiiibnumatioii of 
theli\er substanee. Tn tla se eouditious lla-re is jinsei-t an itili-r- 
stitial b(‘])atitis, aial this adds eousiderablv to tla- pain (-oiiteut by 
irritating the local mnes, Aeiiti* disieutioii of the lixer nisi) also 
be caused In aefiM- h\]iereiuia of tb<* liver, tla result of over¬ 
eating. 

Patients snbjiet to a lupatu <onfft ^lion, due lo a stasis, gen¬ 
erally eoiiiplaiu of a m use of pr s-iire iu the liver region. Pain, 
if present, is more of a dull .lela atoiiud tla eo-lal arch of tla- 
right side. Thfernd jiaiiis are not eommoii iu this class of dis¬ 
orders. The pain is uiaile worse by any i-vrlioii of the patient, 
such as going up stairs, niuuing, ami walking, while it luarkeilly 

‘It is claiinctl by Srhmult that flistrntion of the liver eapHiile is a eauae 
of pain proilurtion in malaria, poriiinoiis anemia, paroxysmal hemoglobinuria, 
. leukemia, and diabetes. 
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dcnrcaKCH wIhmi tlio patient, and consequently the heart, is m a 
state of rewf, 'J'la* pain is also worse wlien the patient is in an 
npri;!;)it |Ki~ilion, and is itiereased hy (lt*ep breathing, by the inges*'' 
tion of ('criiiiii kinds of lood, as albiiniiiis, and l>v tlie drink- 

7 7 %t 

ing <d’ ;d(‘«»lio|io li'|iio/>. If i.s iibo made \v<irsc* by a sudden change 
of po:-iii(Mi ainl by lying on tlic riglil side. * 

;\<-conling to .Mnn'liison there are pn-.^ent in congestion of the 
liver; ( 1 ) a feeling of liglilne<s in ibe liver region; (:i) more or 
N'ss lei:d<-riM>s, rarely aenie on ]»re^>nre below llie margins of the 
ril)s on tlie right >ide; (‘>) a pain wbieb may extend up to the 
right shoulder and whi<‘h is inerea-ed after nu*als. Aee<»rding to 
the same aiillior, lying on the left- sidt* jiroduees a f(*eling of drag¬ 
ging or weight in tin- ln>patie n'gion. I’re-'siire on (tr jiereussion 
over the liver area is painful. .\eein'ding to Sehinidt the maxiniuni 
]iain is f<dt in pert'iission along the linea alba and extends in this 
line from the tip <d’ the ensilorm d<»wn to the liver margin, lie 
also (daims that the tenderness to ]>er(Mission, in a (‘as(‘ of back¬ 
ward eong(»^tion from a iion-eompensating heart, will, when under 
treatment with digitalis, Ix’eome less as improvtanent oeeurs. 

Another ditferential |toinl is that the pain of eongesticui, un¬ 
like that «d‘ heiiatiti-:, is rarely referred to the right shonld(T or 
scapula. When aent«‘ »*ongi‘stion occurs the liver be<*oines larger 
and hanler. I'he j)atient may he aware of this chang(‘, the exact 
nature of which he do(>s not understand, for h(‘ often complains 
of the increasing haialness <»f the ahdonuMj. 

In piisslrf cong»‘>tion of the livt'r, pain and temhwness are not 
prominent faettirs. nidess the congestion is sudden in its onset, for 
the passive congestions of >low on-'Ct gradually distend the cap¬ 
sule, which, without pain, aeeommodates itself to the increase in 
the intraca]»snlar hnik. A palhognoniouii* sign of backward 
(stasis! eiuigestion is t'.xpansih* pul.sati(»n of the liver, systolic in 
time. 

A liver which already is afflicted with cirrhosis cannot become 
congi'steil. 'rherefon*, if ]tassivt> congestion is general and it does 
not appear in the liver a iliagnosis of cirrhotic liver may be made. 
Should perihejmtitis ensue during passive- congestion of the liver ‘ 
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of tbe congestion is aggravattnl by the much, more acute 
jk^d severe pain of the }>cri}iopatitis (q. v.). 

Besides the congestion due to the backward stasis of blood, 
a biliary stasis may alM> «K*eur,.but this is, iu>t Mich a type that 
pain is common. The jiressure from the rctaiiud bile generally is 
not sufficient to dist^id tin* li\(‘r eaps\iU‘ and eauM' jiaiii. It acts 
especially as a pretlispoxiug c.him' for pain production, for the 
biliary stagnation produce*, a <‘ondition fa\or.d)ie t(» iidlanimatory 
reaction, which iu.in luisue aiul turn the pas'^ive cong<‘**tion into 
an active inflanimation. 

Congoahon due lo <uufe iufJntunuxiorg l< sinus <*au-,es Iwdh a 
distention of and an irritation of tin* tuipsulc. 'riiia irritation 
may be producrixe of a xery mihl or a xery '^exiTe iidhiinination, 
which in turn ni.ix Kouit in tlic forni.ition of adhcMions. 'I'iH'n* is 
also a gi’cat tendency lor infection*, inllaininalorv <lisca‘,es of the 
liver to form uhs( essc.\. The al)*,cesscs are of txvo txpes; (a) 
pyemic and (h) tropical. 'I’lie pyitun nhsu ssrs are gmn’rally 
small and miiltiph' and are jiainful onlx h<>cauM‘ of th(> si^eondury 
changes xxhich thex iiuluce. 

Some of the abscesses are near the peritoneal surface, and as 
a coiihequence they inxolxe this membrane, Aelhesions (piickly 
form, and much of the pain is due to the traction ev'i'ttd n|)on 
them by the* lix<‘r. A (h'scnption of tla* jiain due to a single ahsc(‘SH 
and its ceimplicatioiis is gixeii h\ Ilotedikiss, Xexv York Surgical 
Societx, .March H), Ilcsaxs; 

“Th( oiisd (»f the condition lagan as a jiaiii in the epigas¬ 
trium, which lasted t<»r two «la_xs xvithout relief; hut after this 
it was Ics^ sex(*re and lasted f«»r tw’<i years, being nieieiifii‘el by the 
kind of feieiel whiedi the jiatient ate. It came em in the* meirning 
when he wetke* up, was e*()nfinee| to the e-[)igastrium, eliel iieit raeliate, 
and W’as often relie*xe(l by a e-up e»f hot tliiiel, .siieh us te-a. The 
pain ahvaxs returned afte*r the* e»the-r meals, hiit was neit as sex’ere, 
and generally was relie-xed iix pressure- and hot elrinks. It was 
worse xxlu'ii Ixing em the* siele-; also, afte*r the taking of solid feK)d 
and after e.\erei-«e. On plixsieal examinatiem there was an urea 
of tendemeis,« anel muscular spasm over the iqqier segment of the 
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right root 1)8 luiisclc. An abscess was found in the central parted! 
the liver, adhesions to the diaphragm being present.” 

The i)ain in lhes(‘ conditions in which the liver is bound to tb© 
diaphragm «tr 1 <» I lie alidomiiial wall by adhesions is increased by 
coughing, sneezing, and <leej) linnitliing. Th(‘ respirations, because 
of the pain, are generally short and rapid. ^Tenderness over the 
ahseess arc-a is, as a rule, pn-seiit. 

Tropirnl nhsrrss is generally free fi’oni ])aiii; because, in the 
first place, it is of slow develojmient and is in tin* interior of the 
liver; and, sec«»ndiy, because it is free from inllaininatory re¬ 
action. Should it progress toward the surface and the peritoneum 
become inv»»lved, pain is produced. If it is on the conve.\ surface 
and involves the diaphragm pain over tin* right shoulder is also a 
]>roininent sym|>1om. 

In rirritosis of llic llrrr the pain, if pivsi-nt, is due chiefly to 
]in associateil neuritis, which may be caused either by jirevious 


ah'oliolism or by the toxemia 


which is iissociated with tliis disease. 


'riiis neuritis c«inlined principally to the arms ami the legs. 

In biliary cii’rhosis ihei'c is gen(*rally a sense of weight in the 
right hy|«»choiidrinm; and periodi<‘ attacks of pain with tender¬ 
ness over the liver and sph-i'ii occni*. 

Xcir (Irttii-fhs. In new growths of the livin’ pain jiroductioii 
seems to »lepend upon two factors: ( 1) tin* location (*f tin* growth 
in I’cference to the capsule of the liver, and (2) the rapidity of 
the gTowtli. 

(Irowtlis which involve tin' I'apsule are geiu'rally more painful 

than those which occur in the substance of the gland. When the 

gi’owth is snperticial a certain amount of perihepatitis is to be ex- 

jiecti'd, and this not only catises pain directly, hut also indirectly, 

by tlu' ailln'sions which are priKluced. According to Kolleston the 

pain line to malignant disease may be alnmst constant in the 

right hypochondrium, but often is especially marked in the back. 

in the shouhliT, or in the loin. It often oceui’s in paroxysms, 

% 

freipii'iitly radiates to the right shoulder, and is worse at night 
(characteristic). Karly in the disease there is only a sense of 
discomfort or dragging, pain being a later result of the process. 
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I'lShoiild the growths occur around the common duct symptoms ro- 
semhling gall-stone colic are ]>roduced. Tenderness is well 
marked in growths of rapid development. This tenderness is fre¬ 
quently a sign of the associated )»erihepatic inflammation. 

Cysts, especially hydatid, in the liver and its a|)|u*ndages are 
causes of pain. The pain in these (*onditions is not marked, unless 
the growth is rapi«l or tlie p«'ritoneiim is involved. In the 
first instance the jaiin is dull and aehing and is dm' to distc'iition 
of the liver capsule. In the seenial if is the result of peritonitis, 
is shar))er and more aeiit(', and is d<>finiteiy loeali/,ed to the upper 
abdomen. In cystic formalion the abdouH'ii <tver the margin of 
the liver is tender JUid often tin* irngidar midosities of the cystic 
growths can he f<‘It. Sometimes the passsige of small cysts thnmgh 
the cystic and <*ommon duet produces a typical gall-duet e<»lie. 
(Schmidt). These attacks, like those' <if ealeidi colic, are most 
common during the night, and the |>aiu is worse in tint h'ft 
lateral posture. The on.set of hiccoughs indicates dia|ihragmatic 
involvement. Syncope is common. Tlu; presence; <d’ hookh-ts in 
the fluid removed by e*xpl<»rate>ry ]mncturc is confirmative of the' 
condition. I'e'ndcriu'ss is gene rally a sign ejf siippuratieai. When 
this occurs there; are a rajeiel pulse* ami an e'le'vatie)ii of te‘m|)e'rature;. 
In some cases, owing to i)ressnre on the stejinae-h ami inte-stiiU'S, 
symptoms of obstruction of cithe-r one; or of Ixeth eef the'se; two 
organs may supervene. I'lie rapielity eif the; gre)Wth iuflue‘nce;s to 
a great extent the intensity of the resulting pain. 

Growths of slow development geiie'rally are painless, because 
with the slow incre'a-^e in si/e; the aeljae-e nt liveT cells, having hael 
an opportunity to adjust themse'lves to ediange-d surroumlings, give 
rise to no phy.sical or ecemomic disturbanc(;s. In growths of rapid 
development, hejwever, this iloes not f»e;cur, nor has the; caj)sule 
had an opportunity to adjust itself, to (;xces8 of pressure, and 
so pain is produced. • 

Secondary (meta.static) growths in the plemra and the perite)- 
neum also cause considerable disturbane'c. The pain and lenral ten¬ 
derness, the results e»f these e;onditions, gen<;rally fedlow, by a 
Doticecthle interval, the pains and tenderijc.ss due to the primary 
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growth. Soniotiines the eonimon or cystic duct may be partiaO^,. 
occluded by the grcAvth. Then biliary colic is added to the symp¬ 
toms already ju-ehcnl. Jn some eases gall stones are present as a 
eomj)li<'i(tioii, and these ad«l their own })artieular syndrome to the 
syin|)luni-eonij)lex. 

I{af)i<l |»rogri*ss of the disease is an indiention that the growth 
is probably ol a jirittiarv natiin*. dliis belief is strengthened if 
tb(! jiaiii fir>t eenipliiiiied of was in the liver region. Should the 
eaneer be primary death generally oeenrs in tlire(* or four months. 
Kven in growths inxolving lh<‘ livc-r secondarily, death generally 
(j(‘enrs within six nionths of tin' invoheiiicmt. 

Malignant di-'caM* (d’ the liver, whiidi, as a ride, is painful, is 
freipiently eonhised with cirrhosis, which is painless. Other 
diagnostic |ioinls are: that in cirrhosis the ■'ph'en and liver 
are both enlarged ; aUo in ^■irrho^is the liv«‘r eniargi*nient is more 
nniferin than in malignant di-ea-e and cachexia is le•^s marked. 
If in malignant di^aise of tin' li\er jiain should Ik* felt in the epi¬ 
gastrium and vary with the ingestion (d’ food, ;i secondarv in¬ 
volvement <d’ the st»ima<di is v«*ry likely jtresioit. (Jnovihs in the 
liv(*r, secondary to cancer of the stomach, or of th(‘ intestine, are 
geiu'rally more painl’iil than s(‘ct»ndary growths in other locations, 
bccatis«‘ the accompanying intlammation is much greater. 

In the secondarv involvement of the liver the j>ain follows 
that. <*aus('d by the jtriniarv growth, wherc'ver that may have been. 
Should the primary growth havi* be»‘n in tin’ stomach the primary 
pain would indicate* .‘.tomach involvement; and this, in case of 
liver metastasis, wonl«l be followei^l in an aj»j)re<’iab]e interval by 
pain in the regimi of the liver or gall-bladder. 

Syphili.s of the bver is indicated by attacks of j)ain, rapid in- 
cri*ase in si/(* of the li\er, and by fevt‘r. The enlarged liver is 
tender, and lias an tineven surface. The left lobe is more fre¬ 
quently affected dhan the right, therefore the left-sided localiza¬ 
tion of tlie jiaiii under the left hypochondriuni. There i.s also a 
certain amount cd* intlaminatory reaction accompanying all syphi¬ 
litic growths, and this in turn causes inflammation, of the cover¬ 
ing of the liver (})erihepatitis) and of the adjacent peritoneum. 
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fik View of these'facts, it is Iterclly necessary to add that in all 
jCnses of pain in the liver area, with enlnrg»*inent of the liver, 
• sjidtilis should at least bo considered and tlie Wusserinnim reac¬ 
tion determined. 


ExTKAPAKExriiYMAToi s Paiv. — l*t rihciHififls. — Tiilimately 
associated with the foreaoiiii? <lisord('rs, and £?<MU‘rally following 
as the result of one or tin' ollu'r of ihein, luflnmnmium of the 
capsule of the lircr, the so called perilu'p.ililis. Of these, there 
are two vaTielies, the acutj* and the chronic, '^riic acute variety 
as a primary con«liti<ni in*\cr met \\ilh in the temperate zone. 
It has l)een hnind as a j>rimar\ diM>r<lcr in the tropics, iK'cause 
the congested state (d* tin* li\(r in iidi.d)it.ints <tf these* regions 
easily lends itself to an inllammat«»r\ process, d'lie inllammation 
originates from local extension of a diseased process, either from 
within the li\er sid>stanc(‘ (acute* lu'patitis, ahscesa, n(*\v growths) 
or from sonn* adjae*ent \ iscera. in both the acute and chronic 
form of ])('rihej)atitis a friction ruh is generally heard over the 
liver region on auscultation. It may also Is* felt on })alpation 
over the same area. 


The extrahepatic elisonlers from which ])erihe[*atitis may re¬ 
sult are: ]K*rit<»nifis in the lesser <»r ureater ]>eri(oneal sac; rup¬ 
ture of\isceiM adjac(*nt to the li\er, as the gall hluthhr, stomachj* 
or duodenum; and inllammation of adjaee'iit \iscera. Here the 
inflammation is eommnnicateMl to the jteritoiieum, or to tin* eon- 
necting ligaments, ainl thus is transferred to the li\er ca]»sule 

I 

(Roberts). In any of these* conditions the char.icter of the pain 
present j»re\i(»us to the jjerihejeatifis may gixe some i<h*a of the 
primary source of in\ol\enH*nt. 

In some intrahepalic lesions pain is not present, although, as 
a rule, some diseoinfort is e.xperienced. 

Acute Ifcpnlilis .—The pain in acute hepatitis is quite sudden 
in its onset, while that of the chronic \uriety is of a more gradual 
development. In (ither cjise the jtain is directly over the liver 
and is made worse by such motions as occur in respiration, in 
changing the jKisiiion (>f the body, or in contraction of the abdomi¬ 
nal mps^s. The liver is also tender to the touch. A method of 
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palpation suitable to define this condition is to place one hand on 
the li,ypoclioii(lriuni over the liver and the other on the back under- 
nealli the ]i\’er. Now make a to-and-fro motion with the two 
baud'!, when, if liepniilis is present, pain will result. Besides this 
local pain there is al'^o ])re.sent a n-ferred jaiin, felt in the right 
slmiddiT, in flu; area between the <davi(de and the acromion process 
of tlu‘ seaj)nla on the front of the eliest (Cantli). 

Di.splarrnirnf of Uir JArcr .—A further cause of hepatic pain 
is traction on ailjaeent. ori»ans liy an enlarged liver through its 
ligaineiils. 'I’liese ligaments are live in number: the falciform or 
.sns|i<-ns(»rv ligannuit, the round ligament, tin; two lateral liga- 
iiKUits, and tia* iigaitnuitum veuosum. Any or all of these may 
Ik* stretched or pulled upon in li\a r di>plaeement. 

In liver displaeenn nt (hepatopt^tsis) tin* li\a*r may be rotated 
in one of two din'ctioiis: around tin*. transv(‘r>e axis, so that its 
uiijicr, convex surface becomes anterior; or around the vertical 
axis, cither to tin* left or to tin* right, 'riie latter is the more 
eoinnion. In this tin* right lobe bc<'om(*s inf(*rior, and the 
inferior surface is turned to the left. In a h*ft-sided rotation the 
l<*ft IoIk* becomes tin* htwer, and tin* inf<‘rior surface is turned 
to the right. Rotation to the* h*ft will produce more* traction on 
tin* ligaun*nts c(»nm*e*t<'d with tin* h*ft lobe* of the livi*r, while rota¬ 
tion to tin* right will cause* tractieui tee be* exe*rti*d e»n the ligaments 
(*e»nn(*ct«*<l with tin* right le>be*. In (*ither ease tin* ])ull is chiefly 
upon the* iliaphragm and has abmit the same elcgree of fenve, irre- 
sp(*ctive e)f the* elirection eef the turning. The tractiem elue to rota- 
tiem will |>rodue‘(e the* same eliaphragmatie* symptoms as a down- 
wanl disj)laci>ment of the liver (q. v.). 

Downward disi)laee*ment of the liver will jerodiico: (1) a 
l»ull e>n the e]ia])hragm; (2) a jnill on the left vena cava; (Ji) a 
rotation and angulatiem of the portal vein, hepatic artery, and 
common duct: (4) a slight rotation of the up]K>r pole of the right 
kidiu*y; and (.“i) a compression of organs bele)w the liver. 

The juill on the elia])hragm which is exerted through the falci¬ 
form ligament, which is almost in the center of the diaphragm, 
and through the coronary and triangular ligaments, which are to^ 
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'tJie right of the median line, will }>rod\ice traction on the right half 
of the diaphragm, and thence tlirough tlie diaphragmatic attach¬ 
ment, on the right ribs. This is felt as a dragging sensation, or 
discomfort, in the right lower chest at the points of insertion (»f 
the diaphragm on the six lower ribs. 

Because of the j)nll on the vetia eava, traetion is propagated 
up into the chest nnd<‘rneath the sternum, even as far as the base 
of the heart. Here the inferior eava, because of its intiniat(' asso¬ 
ciation with other strnetnre, is firinlv lixed, and, as a eonsj qnenee, 
it is at this point that the greatest traction is made and the pain, 
which is referred to tlu‘ anterior chest wall, is pnidnccd. In t>ther 
cases the ]»ain is propagated further, being transmitt< <l through the 
cervical fascia and is f<*lt as high as i1h‘ ba.M- of the lU'ck. 

Owing to the rotation of the liver, a twist or angulation of 
the portal vein, hejiatie artery, or the common or cystic bile duet 
may occur. A twist, and jiartial occlusion of the. jiorlal vein or 
hepatic artery may not, of necessity, be provocative! of jtain, 
though an occlusion of any of the bile ducts, provi<led it is acute, 
■is almost sun* to be. Wlam an occlusion of the ducts occurs, the 
pain may be dm* dirt'ctly to tlm occlusion, or the ocidiision may 
lead indirectly to j>ain jirodnction from tin- tembmey, wluai stag¬ 
nation of bile takes place, to tb(! formation of gall stones. 

The rotation of the kidm*y may cause tlu! renal <‘olie soirif*- 
tiraes present in hepatic displacement. 'J'Ik! liver, when it is dis¬ 
placed, causes, through it.s ligamentous attachments to the upper 
pole of the right kidney, a downward* and inward rotation of tins 
upper pole of the kiilney, with a ti-mlency to, and sometimes an 
actual, kinking of the ur(;ter. This is the caust* r>f the ftain. 

All the pains due to hepatoptosia are relieved wh<!n the patient 
assumes the reclining posture and are increased in the upright 
position. When the pain is not reli<*vod by lying down it can be 
assumed that some permanent pathological change has taken ydace 
in adjacent organs, such as cholecystitis in the gall bladder, colitis 
in the colon, and chronic intestinal disturbance in the small 
bowel, or that, in the reclining po.sture, cither traetion or pressure 
is exerted on them by the enlarged liver. 
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Brown (Osier’s “System”) deseril^s the pain of h^patoptOfldi^ 
either as sfionfancous, or ai hein/^ hroiip;ht on by jumping, walk¬ 
ing, raising flu- right arm, siiec/ing, eonghing, and yawning, while 
8om<‘titji(s jiantMsmt of ])aiii ocenr without a])parent cause. The 
pain i'' n''iially reli<\(<l li_\ liaxiiig tlic j»iitient lie on the back or 
on tin* riiihl ‘'ido, <»r by manual ro]>lac«-ment of the organ. The 
pain i>> comnionest in llie right h.\ |)o«'homlriac and epigastric 
regions, ra<lia(ing lh< nee toward tin- right shoulder or to the flank. 
I*res«.iire, though randy painful, ofteti j)nMluees ])eeulinr sensa¬ 
tions in \arious jjorlious ^d' the hod\, esjundally i)i the right arm 
and shoulder. 

Adlif smns’. h'ollow'ing perihepatitis, and a result (if it, adhe¬ 
sions lake piaee hetweeii tin* li\er and the adjacent structures. 
Adin'sioiis helwein the !i\( r and its .issoei.ited strnctun’s, gall 
hhnhier and hih* duets, m.i_\ he j)res<‘iif wiihonf the production of 
pain, though |>.iin is ldv(d_\ to oeeur whem tlu' patient changes lii.s 
|H»siii(in, or <lnring some ph.ise of digestion. Should the pain be- 
eom(> proinimni on eliange of positioii. the are.) in which it is felt 
is a good indication of the location of th(‘ adhisioiis. pro\ ided they 
lie helw(‘(‘n tin* lixer ami th(‘ pai'ietal jXM'iloneiim. Shoidd nd- 
hesimis not he presi-nt in this hwatioii, hut hetw(‘en the li\er and 
SOUK' intr.iahd«)min d oigans, the |iain, <U' ratlu*!' discomfort, will 
he referred to tin* area t«) whi<'h this <irgan refers in diM‘«»infort 
and distn*ss. Slundd .nlhesioiis, for instance, he present hetw’een 
tlu* li\er ami the s|onia«di »•!* intotine, the ref«‘rence wdl he to the 
Muuatic arcii assocnttisl with tlu‘ stomach ami intestine, and not 
to tin* area associ.iteil with the liNcr. In casc^ in which dense ad¬ 
hesions exist hetw»‘en the stomach and the gall hhnhhu* the pain 
may lx* in the epig.istriiini or oxer the (‘Usiform cartilage. It is 
sonuwxhat actilc' and i.s more or h‘ss scm rt*. especially on mox'enient. 
Shouhl the ])ain he espicially prominent at the time of gastric 
digestion it is reasonahle li» assinne th.it the adhesions involve the 
stomach. Should it oi'cur at the time of the colonic passage of 
food it is most probable that the colon i^ the adhering organ. In 
all cases of adhesixt' forinatioiH there is a hi>?tory of previous 
acute pain, the result of inft‘ctiou of the liver, gall bladder, ducts, 
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adjacent viscera, wUh a gradually developing chronic (ad- 
.-/bwive) pain. 

ITniversal chronic serositis, a jlisonsp in which all the serous 
* membranes are involved, is geucrsilly free from hepatic pain and 
■ is slow in its develojnnent. Its ])rin<-ipnl symptom is ascites. 

Essential Diseases oe the I.ivei:. — Pain is absent in amy¬ 
loid enlargement, fatty liver, leukemic enlargement, adenoma, 
cysts (simple), angioma and iibroma. Pain is present in the 
cirrhoses, hepatitis, ai-ute ytdlow atrophy, syphilis and new 
growths, hydatid, <'tc. 

In chronic atrophic cirrhosis the jiain is dull and heavy in 
the first stage. There is also present teialerness due to intermit¬ 
tent attacks of perihepatitis. In h(*patitis the pain is ov(*r the 
liver and is jo’opagated t<» the area between the elavich* and the 
acromion ])ro<*ess id’ the scajMila on tin' front t)f the chest. The 
liver is very tender on ])ressnre. In portal cirrhosis pain is absent 
in the last stages. In the early stages there is a dull, heavy pain. 
Tenderness in tin* right si«h* (hypoeiiondrinm), interniitti'iit. in 
character, is also pn'sent. In biliary cirrhosis'then* are perio<lie, 
atta<*ks of pain with fever and jaundice, 'renderness is found over 
the liver and sj>h*en. 

In acute yellow atrophy |iain is nearly always ])resent and lA 
often spontaneous. Tenderness is so marked that it can h(( elicited 
when the patient is unconscious. In syphilis there is no pain, 
unless the growth is tm’tiary and a pr-rilu‘pa1 it is has resulted with 
infiammation of theca[)sule; in this condition }iain is common. In 
lyraphadenoma jmin is ahs(*ut. Jn hydatid cystic <lisease the only 
discomfort may he a feeling of w»‘ight or of dragging in the abdo¬ 
men. If the peritoneal covering of the liver is inllamed jaiin is 
present on resjiiration. Tendern<*ss is also a marked symptom. 
In fatty liver there is no iiain. The enlargement is slow and tlic 
liver surface is smooth. Lardaceous disease is generally secondary 
to oth6r conditions. The enlargement is cou.-tant, slow, and pain¬ 
less. Simple cysts of liver are rarely large (uiough to cause any 
special disturbance. In a<lcnoina, angiiwna, myxoma, fibroma, 
and li£^a there is no pain. 
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QALL BLADDER 


General Etiology. —Tho pnin fif pall-bladdor disoasr is due to 
ovcr-(li>ffiii iuii of ilic walU, <vxcf>;>ivo contraftifni its muscular 
foaf, or irritation «»f tlu- nniral norvc«; from i-itlior of tin* alx)ve, or 
from iiillammatorv |iro<-cssc.'-, wliicli may !«* iiitra- or oxtrainiiral. 
Intramural tnilanimalion aifccts only tin* nni('<i^:i am] musculature, 
vvliilo extramural inflammation alleels the perilonenm. 'J’he drag¬ 
ging liy afllie'-idiis aKo |irodne<‘s pain. 

Over-ilisfeiilion of llie gall Madder is the cause of pain in 
such disorder-; as li\dr(*|is of tin* gall Mailder, hnt only when the 
condition is aeiile. It is nio-l likely that over-distention of the 
g;dl Madder does not of il-*«‘lf eaiixe pain, unless lln*re i.s an 
ohsirnclion to the onward flow of hih*, such as may he produced 
hy either a ^lone in or :in inllammalion of Ihi' iw-fic or common 
dm'l. 'rile ohsirnclion liinders the flow of tlu* hile and the muscu¬ 
lature of the gall hladder, attempting to force it on, is thrown 
into a series of painfiil spasms. 

In gall-hladder coli«- the pain is gem-rally smhh*n in its onset 
ami per.-'isis for some time, when it either gradually fades away, 
or, owing to the pas-^age of the stone or the renmval of the duct 
«>hstriii'tion, it disappear-:, sonietiim-s ipiite suddenly. In either 
case it leaves a leg.icy of tenderness o\c‘r the siti* of the lesion. 

Over-d isleni ion of the gall hladtler may occur from ohstrnc- 
tion of the c\-tic or common duct hy (a) intlammatiou, (h) stone, 
(c) pancreatic h-sions, (d) pressure from adjaci-nt viscera, (e) 
tumors, or ( f) e\ces«;iv<- contraction of tin* muscular coat. The 


gall hhnhU'r is similar to many other ahdominal viscera in the 
method of its pain ju'odnclion. 'I’liis pain is of a colicky character, 
and. at tln‘ time of its jiroduction, palpation in the gall bladder 
rt'gion will reveal a hard tumor mass, due to a sjiasmodic muscular 
contraction of the gall hladder. Should this spasmodic muscular' 
contraction he rdieved, either because of the opening of the gall 
duct jiassages or of exhaustion of the musculature, the pain will be 
eased and the lianl tumor mass will disappear. If the bladder is 
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not emptied the mass persists, but soon loses its hard con- 
aistencj. 

One of the commonest lesions of tlie pall bltulder is inflam¬ 
mation. In addition to the lo<*nl pains (the result of liK'al perito¬ 
nitis), inflnnunution of the pall bladder eauses well-marked re¬ 
ferred pains. The intlanuuatieii is peiierallv of a very active 
type and is very violent. It pro«lne<‘s ;i well-inarktMl tenderness. 
If this tenderness sinldeiily heeonii's peiieral and is associated with 
signs of a spreading ]>erit«tnitis, ]>erferation of the gall bladder 
should at l(‘ust Ik' thought of and s<>areh('d for. 1 ntlaiuuiation 
of the gall hladder (eholc>eystitis) is invariably <liu* to infec¬ 
tion. 


The eonunoii i-anses of gall-bbulder iid'ci'tion, probably in the 
order of their fretpieney, are <‘olon bacillus, typhoid bacillus, and 
influenza bacillus. The pneunioeoeeus and tuherele bacilli arc 
only rarely found as causative ag«*nts. I’regnaney seems espec 
cially to be a pn'disposing factor for gall-bhnlder intt'elion. Diar¬ 
rhea is a })roniiuent symptom of inteetion of the bile passages. It 
occurs after eating or, in some cast's, in the middle (d’ a meal. At 
the time of the iliarrhea severtf ]>ain is felt, in the epigastrium. 
This pain is jirobahly synchronous with, and dut; to, the contrac¬ 
tion of and the emptying of the gall hhahh'i*. 

Following tiie intianimatioii adiiesions form, but tht'se;, unless 
they art' attatdied tt> the anterior abdominal wall, are not. particu¬ 
larly painful. Should they be so attached hrealhing iM'comes very 
painful, anti the ]>ain is t>f a ilragging character. Should adhe¬ 
sions exist iK'lween the gall bladder and tla; stomach or duodenum, 
the pains are associated with tiigesfivo activity. In the.se cases 
there is some histttry of a previous acute, attack, in which the pain 
was confined t<» the gall-blad<ler regimi. 

Diagnosis. —The means of eliciting gall-hla<hier jiain arc 
palpation and perciissitm. Tendernt:.-s on i)alj»ation is generally 
most pronounced Ijeneath the ctjstal margin at llu* level of the 
ninth or tenth costal cartilage. ThcTe is here prt'.sent a ptiint of 
most exquisite tenderness, and anmnd this an area which is not 
quite so tender. In some cases, where there is an associated .ap- 



564 


THE LIVER, GALL BLADDER AND DUCTS 


peudix involvement, the hyperesthesia extends down to the neigh¬ 
borhood of tlie appendix, over which there is another point of 
inaxiiniiin tenderness. 

In lesions of the ^all Madder, if pressure or percussion is ap¬ 
plied over any portion of tlie abdomen, the pain is felt in the 
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The upp(‘r \ iiidicati's the ])(iiiit of inaxmmin tindtiiu'ss in fruU-hliiddcr 
infimimiation tlx' lovvci \ tiiat of tin* .iiipcndix In liotli, tiiough the 
ciiliic men indninav lx* t<n<l(>i. tii(‘ points of inaxiimiin tender- 
nchs t\ill dilli'M'iitiate llie two disonieis. 


gull-hhidd(‘r area or ri 41011. 'I'his i> one metlmd of ilifTerentiating 
gnll-hladder di^e.is*' from .ippendieiti-*. 

For the purpose of dilleieiitialimr aall hl.idder (diiv'ct) tender¬ 
ness from (hat due to l^•^ioIls of other om.in.,, Murjihv elaborated 
a sjiecial tirhiiiipie. Ills meiliod of elieifiiii*; the tender jioints in 
gall-bladder disease i- .is follows; H.ivinu: ]ireviously removed 
all elothiiij* from the ]).iit to he examined or from its neighbor¬ 
hood, pl.iee the ]).itient in a sittiniy position, bent will forward, 
with his hands resting upon hi.s knees. Tin* examiner now' stands 
behind the xvatienl and plaees hi.s hand, with the palm flatly 
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' the abdomen, immediately below the ribs on the right side. 

Have the patient take deep breaths. After each expiration the 
• examiner’s hand follows the abdominal wall until it approaches 
closely to the aflFcvte*! a:all blAd<l('r and adjacent tissues, when sud¬ 
denly the respiration ceases with a ua^'p and the patient complains 
of severe pain. This indicat(‘s that tlu' hand h.i>. (‘oim^ into contact 



Fig. 127. —Method of Elk iting Galiz-Bladdek Tendekness. 

with the intlanud tissues. Xaiin^ii’s sign as giMn by Da Costa 
is \er^ similar. 

TcndcriKs*! at ^Ia,>o Itobson’s point is also supposed to indi¬ 
cate inflammation of the gall bladd<*r or ducts. This tenderness 
lies along a line extending trom the tip of the ninth costal carti¬ 
lage to the umbilicus. The ])oint of greatest tenderness is known 
. as Hobson’s point, and is situated one inch to the right of the 
umbilicus. 


566 


THE LIVER, GALL BLADDER AND DUCTS 


PcrciisBion as a moans of eliciting pain h^s been discussed 
under tlio general eonsideration of liver pains. 

lladinlion of l*nin .— In ga]l-l>lad<lor disease the patient fre- 
qiienllj ei)iii[)Iajns r>f pain, wliieli, aeeonling lo Schmidt, may ex¬ 
tend In llie riglil iiijqde ajid haekward into the shoulder blade, 
and llienee into llie liiniliar region. 'I'liis radiation is more fre- 
(jtienl in fin- pres<‘n<'<’ of an assf>eiated perihepatitis. Associated 
pains in the lower extremities may Im* the n*siill either of a neu- 
rsilgia or :i sejitie tlir«)miiiis (iliae or femoral). Pains in the left 
arm mtiy Im! symplomalie, of a true angina ja-etoris, induced by 



Fig. 128. - ltAi.'i.\TioN or Pain as Civks by Schmidt 

(p. 210). 


th(' high hh'Ovl pressnn* eaiised In- the veNieiilar j>ain. Schmidt 
also claims that radiation «d‘ |atin into the genitals with retention 
of urine may occur. Such a condition, howev(‘r. is rare and, when 
it ilocs occur, is generally dm* to ptritoniti>. 'J'hat such j)ain ever 
iK'curs without sonu' associjiti>d complicatimi or sonu? concomitant 
disease is douhtful. 

ILuliatiiui into the right iliac fossa sometimes occurs, and it 
is very apt to lead to a diagnosis of appendicitis. In fact, in 
many of these cases, an a])pendix iuHainmation is associated with 
the gall-bladder disease. 
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I ( Pain referred to a distance is seldom fonnd in diseases of the 

i 4 

gall bladder except in ncurasthonie patients. In the neuras¬ 
thenic all manner of pains are eoTiiplaiiied of, in addition to 
the original pains of the gall-ldaddiM* inilamination. An (^xaniplo 
of this ^as had in tlie ease of a paticait wlio (‘oinplaiiu'd of pain 
over the spine, in the riglil leg, and tin* l»aek «d' the head. At 
the same time there wvrv ttnulerness and pain in the ej»igastrinm 
and around tlie ninhiliens. 

The location, dirt'ction and radiation of pain pnalnced hy 
pressure will I’napienlly help to dilTcn-niiaic gall-hladdi'r pains 
from those du(‘ tc* disease (d’ the kidney, dnodeiinin, or stomach. 
If the gall hladder is iidlanietl, pressure over it will cans»‘ jiain t4> 
appear in tlu' right shonhier aial in the epigasilinm, to the right 
of the ine<lian line, while, in tlu* <ilher dis<‘ascs nicnlioia*<l above, 
the pain will appear in their res|teclive a'^socialcd anais. 

It is sometimes diHiciilt to <lislingnish the tcaalcrness due to 
disease of the gall bladder from that due to discasi' of the ap¬ 
pendix. An aid ti> <liagmtsis is that in disease of tin; gall Idaddt'r 
the segnuud. <if the rectus mnsch* over the gall hhahicr is in a state 
of contraction, whih* the sc'gnwid over the appemlix may h(i llac- 
cid. Anotluu’ ])oint <d’ dill'ereidiation is that in gall-bladder in- 
volvemeid the maximum jtoinl, of tenderness is at the junction of 
the ninth or tenth costal <‘arlilages with the* <‘ostal ar<'h, whih; in 
appendicitis the anai of greatest tenderness is at a poiid about 
midway on the line jtjining tin; nmhiliciis to tlu; anterior snpcM'ior 
spine of the ilium. 

Reflex Tendernefis .—It is claiini’d by Schini<lt that in gall¬ 
bladder disease tlu;re is a “pf)ijit of sensitiveness ah)ng the ujiper 
portion of the trapezius muscle about three fingers’ hnadth 
distant from the acrr)mion. Pressurr* at this point causes pain 
which radiates to the gall hladder; and, vice versa, y>ressur(! over 
the gall hladder causes })ain that radiates to this area.” He like¬ 
wise claims that these conditions are found in liver abscess and 
in subphrenic inflammations. They seem only to he associated 
with diseased processes in which the diajihragrn is irivolve-d. The 
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vertebrae between the fourth and twelfth thoracic may be tendi^ 
on presfture. 

Diseases Causing Pain. — Gall-hladder colic is a term given to 
tho pain prodiieed In an o\er <iistentiou of the gall bladder from 
any eanse. IJiit, a-^ long as drainage from the gall bladder is free, 
viz., as long as the e\stie and (‘oninion duets are free, there will, 
lx* no pain, llowevir, ‘»hoiild the e\«.he (tr the eoinnion duets be- 
eonie (»eeliided, |iain ininu di.itel\ i nsin».. Since the causes of the 
bhwking of IhcH* duels will at tlie same time Im* the causes of 
gall hl.iddf r pain, it IhIiooms us to stiid\ them W(‘ll. The com¬ 
mon e.inses (d’ blocking (d‘ tin* duets mas be arranged in three 
groups, nam(‘i,\ : (I) intr.imnr.il, in which the obstnu'tioii is due 
to a foreign IxmIn, such .is a g.dl slone or an asearis; (2) intra- 
niiiral, Mich as iidlammation and in w' giowths, tin* inllaniniation 
eaiiHing tin* stenosis m.i_\ o<*eiir .it aii\ indiit ahnig the course of 
the bile [latliwiiNs, m,i\ be h»eal to tin* duets, or ma\ be an exten- 
sion of any inllanim.itloii iroiii the diiodeiiiim, aM'diding through 
the ]>apilla of Vat(*r into tin* bili.irx s\>.t(*ni, or the inilammation 
Tiiiiy be (*onliin*d to tin* duets, m w aiowths arising <h noro in the 
walls of the bile pass.iges aie e\tr<*m(*ly lari*; {‘A) extramural, 
such as kinks, adhesions, prissnri* trom adjaei*nl organs or tumors. 
Any of tln*s»*, b_\ temporarilx shiiltingidl tin* (*Mt of bile, may be 
the eaus(* of temporary distention, and gut* ri^e to colic. 

In sonn* eases g.i 11 sfoms m.iN 1m* ]»n*sint without causing colic; 
but this liappi iis oiiI_\ win'll the g.ill stt*in*s Inui* bet*n pr(*M*nt for 
some tiiin* and tin* gall bladd(*r and duets li.ut* ai'eomniodatcd 
thenisi'hes to lln*ir pri*s(*in*e. 'Flu* pn*s<*tiee <if stoin*s in the gall 
bladder, in the absniei* id’ pain, is \<*r\ <*omnion in <*nteroptosis, 
in wliii'h <*ase the patient nia_\ eompl.iin onh of dy«i]>eplie symp¬ 
toms and some son*in*ss in the epigastrium. 

When gall bl.idder colic occurs it rt*sembh*s other colics in 
that there is a pi*riod of ^li^trl*ss followed by .i pt*riod of freedom, 
and this in turn is followed by pain which gradually increases to 
the iiiaxiniiini, tln*n gradually decreases until the patient is again 
free from jiaiii (intermission). Again, the ]>aiii eominonces, and 
at first is of slight intensity and then gradually increases to the 
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i]^lA3dlmiim and gradually docreasos to the minimum. (See Yarie* 
^ ties of Pain, Colic.) In many casch gall atones cause small abra> 
sions on the vesicular inncons nienibranc, and these permit the 
entrance of bacteria, which gi\e rise to induuiinatiun, so that the 
pain of colic is frcipiently associaiinl with the jmiii of cholecystitis 
k (q. V.). 

In some cases intestinal eolie ha*' he(«u mistaken for biliary 
colic. Ho\ve\er, hilian eolie eaii 1 h* <iiai>iiose(i h\ the tendency of 
the pain of inU'otinal eitlie to iiiigr.ite and tt» loeali/e itself in 
difPerent si'innents of tlu abdomen, depending upon the location 
of the mnsenhir sp.i*«m in the int(‘siine. 

ChoJecysiitift. The ]).iiii t»f eholee_\stitis is of two types: (a) 
paroxysmal and (h) eonst.int. 

The ])aro\\smal ji.iin is m<ist lik(*l,\ to be asso<*iated with the 
occasional J>as«^.l^^■ of a gall stone. Wlitn pnsdit it indicates that 
the duct is interiiiiftentU blocked. This blocking may be duo 
either to a stoiw' or to swelling of the miieoiis membrane. Should 
tho duet become permanditly cIoscmI, the pain b(*eonies constant, 
owing to the continual effort of the gall hlailder to dupty itself. 

Constant pain is also an indn'iition that the iniiunimation 
which is }»resent has spn'ad to the peritoneal coat ami has in¬ 
duced a ])eritonitis. When the inflamniation has hieii active for 
some time the aeeinnnlation of hjliar> secretion in the gall blad¬ 
der may, if the duet hi'comes occluded, cause a distention of 
that organ and thus jirodiiee pain. IIo\ve\er, this obstruction 
must he in the evstie duet, and must also he sudden in onset. 
Otherwise, the trail hlinhler aeeoininodatis itself to the distention 
without pain production. 

In e\ery ease when the duet is oeelinled, in addition to pain 
and ten<leme«.s^ a tumor nia-is is formed. 'J’he si/e of this mass 
varies and soems in stmie instances tr» di pdnl upon the alternate 
distention and emptying of the gall bladder. The common cause 
of such a state is a gall stone ha\ing a hall-\alve action, or a kink, 
which can be straightened by the pres-nre of the bile posterior to 
it. In both eases tlie passage of the bile is follow'ed by the relief 
of the pain, which reappears on the reformation of the tumor. 
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This tumor, which is formed hy the distended gall 
freely movable from side to side, and follows the inspinitOil^ 
movonionls of the liver. TerniJerature elevation and increase 
pulse rate itevoinpaiiy tliis eoialitioii. Jaundice seldom oo* 
curs. Clay-colored stools may be ])res<Mit, and nausea and Vomitj, 
inpr are freqin nt. A symptom ^roup of this description indicates^ 
a reeiirriii^ ebolelilbiavis, from \vhi<‘h a <‘h(»lecyhtiti8 has arisen. 
When, the l( iideriiess snddeidy iiiereas(*s, becomes more acute, and 
is asstM'iated with xoitiitiii;^, it most <*ommoiily indicates the begin* 
niii;; of a loetil peritonitis. 

If the jn’imary ]«iin, which may have been cither constant or 
intermittent, sinldeidy b(comes most severe, with increasing ten¬ 
derness, or if the tenderness sliows a tendency to spread, and if, 
at the same time, then* is an incresisinff rigidity of the upper 
abdomen, a diagiujsis of gall-bladd(*r perforation is justifiable. 

Denver, in sjM'aking of eholecvstitis, sa_\s that the “pain is 
situated in the (piaasiric region, is usually sharp, appears sud- 
denlv orgraduallv, and is ifiereased by motion of the entire body 
or of a regional organ, such as may be made by the stomach, in 
jK'i'islalsis or in vomiting.” Ih* further states that in the absence 
of ])critonitis “the accoinpain ing tenderness indicates the situa¬ 
tion of tin* gall bbulder, and the presen<*e and extent of peritoneal 
irritation or of juu’itonitis arc* indi<*ated by the e.xtent of the asso¬ 
ciated tenderness.” 

The jaiin and tendernc'ss of eholecvstitis are generally asso¬ 
ciated with rigiditv of the abdominal muscles.. There is a rigidity 
of the rectus abdoiuini.s on the right side*, localized to the diseased 
areju; and, as the disease advances, this rigidity increases pari 
paftKti with it. Finalh, if a generalized ])eritouitis results, all 
of the abdominal muscles become contracted. 

In all intlainniatorv lesions of the gall bladder deep breath¬ 
ing is }iainful. Pain aKo results if the inflamed and sensitive 
peritoneum of tin* gall bladder is j)res.>.eJ against adjacent strue- 
ture.s. as the stomach, tin* colon, and the anterior abdominal wall. 
Movement of any kind (walking, running, or even bending over 
so that the intraalHlominal contents are on the stretch) caus^ 
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have spread te ttia adjaeeiit lii^er 
il’fido^oiL rub can be beard on auscultation, and sometimes 
m^iven be felt on palpation. 

Cholecystitis may be mistaken for a movable kidney; but the 
ijfiletBtion of temperature, the increased leukocyte eotint, pain in 
prone position, and the location of the ItK^al tenderness and 
"its radiation, in eholeevsiiti*. should ditlereiiliate (bin from tlio 
movable kidney. However, in many ease**, of eholeeystitia pain 
luay be entire!}’ ab^mt. That, this is iiol b\ any means nneoin- 
mon can be deduced from the evid(‘nee ftirnished at autopsy, 
where old and chronic inHainmations of the pill bladder are 
found, with an absolutely nepili\(‘ history of a pill-liladder infec¬ 
tion. If the gall bladder i'^ in close rtOation to the appimdix, in¬ 
flammation of it may induce an infeeli<jn of the adjai-ent appendix, 
and so cause appendicitis. This can hap}>eii only in very severe 
cases of cholecystitis when the peritoneum is diseased, and only 
so, if this, in eontinnity or <*ontiguily, affects the sitous coat of 
the appendix. This hceondary appendicitis may so divert the at¬ 
tention as to caiisc us to overlook the serious gall-bladder involve¬ 
ment. 


New Growths .—The n<*w growths of the gall bladder may ho 
classed as malignant and benign. 

Malignant growths, of which eareinotna and sarcoma are the 
chief, if not the only, represeiitathes, are puiorally the eanso of 
at least some pain and discomfort. At first the sensation is more 
like an unrest or a vague distress referred to the area of dis¬ 
tribution of the seventh or eighth dorsal segments, which, accord¬ 
ing to Head, are most commonly affc-cted, though other segments, 
as the fifth and sixth, are also very likely to be involved. By 
means of this referred sensation, which later may increase to 
actual pain, it is very difficult to differentiate gall-bladder from 
iiver disease, as the relationship between the two is so intimate 
that diseases affecting the gall bladder generally at the same time 
produce reflex disturbances in the liver j hence it is next to impos¬ 
sible for a lesion of the gall bladder to be present without pro- 
.ducrng some associated disorder in. the liver. Should well-marked 
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pain be felt, localized to the region of the gall bladder (see ^5- 
ure), and a tumor mass, tender on pressure, be detected, together 
with cachexia and emaeiation, it is a fairly good indication that 
malignant disease of the gall hla<lder is j)resent. New growths, 
however, do not always give rise to pain, for, in many cases, the 
growths are latent and produce no complaints until the tumor 
cells he”in to iin.nh* the adjoining •structures. When this occurs 
the .sMiiptoins of tin g.iil itiad ler in\(»l\enient, which may have 

* 

heen so \agne and indctinile that the_\ previously were unnoted, 
heeoiiK' of diaynosiic ^.tlllc. 

Non in.ilign.mf growths of the gall hhubh-r arc generally pain¬ 
less. Umh'r non inalignani growths jire inclinh'd h%datid cyst, 
))apillouia, adi'Uonia, fihnnna, and fatl\ cN'^ts. 

Kew growths of tin* gall hladdiu' are sometinns confused with 
tumors of the hepatic llexiin* (»f the colon; hut these latter can 
geiu'rally he dilTerenti.ilcsl h_\ the jin'scnce of signs of intestinal 
ohstruction. The rang** of motion and th<* arc of rotation in 
tumors <d’ llu* c«tlon is dith'rent than in tumors of the gall bladder; 
how’ev* r, owing to a<lhesions, which may coexist with the t\vo 
grow'ths, it is often \t'v\ <liHicnlt to make g positive diagnosis. 

Jhfoicr'ni often pnxliices a set *»f symptoms that resemble gall- 
blndd**r colic. ll<*n* it is extn’int'ly hard to make a *liaguosis, 
but perhaps if we r< m* mb* r that in n*'arly all casts *>f hysteria 
then* is stune basis for the ]iain phemunena, the diagnosi., w’ill be 
' far easier. In nint'tv nine cases out of a humlred a diagnosis of 
hysteria will be fouinl to be incorrect. 

GALL-DUCT PAIN 

Etiology. —Gall-duct pain is due to two causes: (a) obstruc¬ 
tion of the ducts, and (b) inilaniinatiou of the duets, xvith exten¬ 
sion of the inflammation to the atljaeent ])eritoneiim. 

Obstruetion of the duets invariably leads to gall-duct colic, 
and, if the obstruct i*»n persists, may eiul in gall-diict inflammation 
(cholangitis'). The latter ipflaiumation may spread through the 
wall and inv*)l\e the peritoneum. The pain of peritonitis is now 
added to that of the original complaint. The causes of obstruction 
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ike gell ducts are: intramural, by foreign bodies (such as gall 
atones, ascarides, etc.) ; interinural, as inflammation (cholangitis) 
and new growths; and extramural, by now growths, kinks, and 
adhesions. 

Pains that have their origin in the duets may be classified as: 

(a) gall-duct colies from gall ^tolK^s, .i-.earide's, and new growths; 

(b) inflammation }mins (eholangitis), h.ixing their origin from 
spread of inflammation from the diUKhainm; (e) inflammation 
from infeetion with haeteria eliminateil h\ the Ii\er; (d) inflam¬ 
mation due to infeetion following the lodgment of gall stones; and 
(e) malignane^. 

Location of Pain.- Tin' jiain of gall-(ln(‘t eoli(‘ is sudden in its 
onset and is loeated in the epig.ustrie n'gion. In some eases the 
pain due to <d)struetion of the (‘ommon duet m.j.\ In* rt'ferred to 
the anterior surface of the chest at about tlie fourth to tin* sixth 
left costal cartilages. Pain from (d)strnetion of the cNstic duct 
may be referred t<» the right of the \(‘rtel)ral eobimn, between the 
eighth and elexenth dorsal xertebrjc, while hejiatie duet pain may 
be referred to the right h\])oehondrium, to the thigh, and even to 
the head and iM*ek. In some eases, owing to the location of the 
pain in tin cardiac region, gall-duet colic has been mistaken for 
angina jiectoris (Hall). In other eases it may begin in the epi¬ 
gastrium and radiate oxer the abdomen to the right siibseufuilar 
region and has exen been felt in the right lumbar region (May- 
lard). It has als«* been Iviioxxn to radiati- into the left shoulder. 
When the pain in its onset is con^tantl> located on the left side, 
adhesions to the stomach are generally found. 

Character of the Pain.— (ia 11-duct colic due to stone is gen¬ 
erally xery sudden in onset. Sormtimes it follows the ingestion 
of food, particularly acid drinks or alcoholic lK‘verag»'S, though 
the attacks may occur inde[ien<lcntly of the taking of food. It 
is very prone t(» occur at night, four to six hours after the in¬ 
gestion of the la&t meal. The colie occurs in paroxysms, follow¬ 
ing each other at x'-ariable intervals, at first of great sex’erity and 
then of gradually diminishing intensity. Between the paroxysms 
there is, in the gall-bladder region, a constant dull aching which at 
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times becomes magnified into pain of great severity. 
tion of the jmroxysnis generally indicates the passage of tbe sto^ 
eitlier from (lie cystic to tlie cninriiou duct or from the comda^ 
duct into the duodt mini ; or it may be 4 hat, owing to the bali* 
\al\c ucfn>n which is pre-cut, the stone has b(*cn forced baek tO 
the dil.ili'l purl of flic iliicl or to the gall hladder. The first at' 
tuck of hili.iiv c(*lie is the most s<‘\(r<*, because at this time the 
duct has not as ^el ]M*e!i dilated. During succeohive attacks it 
lieecuiK s Iff huge e.iliher, the stone ji.isses through more easily, 
and ihe indiMtIiMl atl.u*k-, llu’refore, an* of less severity. An 
attack g(iur.ill_\ lasis one or two hours and ends with nausea and 
\oniiliiig. 'Die naiisia and \omifing sei m to n lux the duct and 
perniil ihe nion* < as\ p.issaue of the stone.^ 

After the p.iiniul parowsnis there is freiiin-ntly pres(‘nt in the 
up|ier part of llu* abdomen a dull aching which jiersists until 
tlu* next attack oeeiiis. lu -ome cases the pain becomes more 
8 c\ere, loses its spasmodic character, and gradualh spreads over 
the upper .ihdoiuen. At the sanu* time, epigastric tenderness is 
niarkeil and .ihdoniinal distention occurs. Here we are dealing 
W'ith an a^sociiili'd jieritomtis. 

liiliarN colics often come on without any apparent active ex¬ 
citing cau-e, though, as stat<*d above, they are often associated 
W’ith the ing»*stion of fooil or drink. Tliev often commence after 
a bcxere sptdl «d vomiting, the rchult of gastritis, following an in¬ 
discretion in diet. At first, on the entrance of the stone into the 
duet, the pain is of a dull eliaraeter; and then, owing to the 
inovemeiit of the diaphragm and of the abdominal W’all, the gall 
stone vir slones. are forced th‘ep(*r into the e;vstic or common duct 
and a tvplcal gall—tone eolie results. The pain and vomiting of 
the gastritis n<»vv merge info the pain and vomiting of the colic. 
This sei'iiis to he tlu* history of nearlv all gall-stone cases. The 
stones r(*nnuning (piieseent in the gall bladder for a number of 
\ears, until siuhlenlv, owing to forcible movements and changed 

I 

^On till* pas^ngc* of tin* stone into the duoilenuin, there is, according to 
Keay, a {teeuliar gluiing sensation to the right of the tenth and twelfth domd 
vertebras (Bolleston, p. 725). 
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qi libe vucera in the abdominal cavity, ^ej are dia- 
|i^ into the cystic duct, where they may lodge and cause the 
DKO^yamal, cutting pain which is so distressing. Below is a cita- 
ioil of a case illustrating how this occurs: 

A 

In this patient the right ovary was riMnoved, owing to its cystic 
state. The history, as given by tlie putieni, was that a month 
after recovery from typhoid fever sin* wa*. lak<Mi with a violent 
colic, the pain, extiemely se\(*re, being present in tlie <'pigaslrinm. 
It seemed to lie in the mid-line, a short distance aho\e the nmhili- 
cus. Vomiting was severe at this tim<‘ and was followe'd by diar¬ 
rhea. These conditions qnickly improMMl and tin* ])atient was in 
fairly good health with the exee])tie)n of a pain in the hack, the 
continuity of which (the pain) w’as int(‘rrii])tc(1 h\ par(».\ysms of 
increased intensity. Three* wee*ks after this first attack she was 
again indiscreet in Imr die‘t and anothc‘r attack of acMite indige'S- 
tion followeel. Vemiiting wcurred, alt of the stomach eonte'iits 
were expe'lted, and, tliongli the sioinaeti was w’asliesl out, naiise'a 
and retching still ceintinnesl. The pain also was difTeTe*iit. In¬ 
stead of he*ing in the* median line* and slightl\ al«»ve* the nmhilieus, 
it was me)re to the right and immediately he*low' the* e*ostal aredi. 
It seemed to run dire*ctly through te) the* hae*k. ll was e*xtr(‘m(*ly 
severe, and was de*se‘rihed by the patiemt as lK*ing sharf) and hre'uk- 
ing in character. It w’as at first almost cemtiimous, but finally 
became* slightly intermitteTit. Localize**! te*n<le*rne*ss w'jih present 
over tbo gall-blHel<le*r re*gie>n. ()pe*ratif>n rc^ve*ale*rl a stone* occlud¬ 
ing the e-ystic duct 

It is evielent that gall-stone e*olic may l)o canse*d by tlie* loelg- 
ment of calculi in eitlu*r the cystic, lieqiatic, or ceimmon elucts. 
The stone or stone*s depositeel in the cystic duct are gene*rally of 
large size and the colic* does not elisapjiear until either the stone 
is passed, w’hieh is rare, or until it is re*tiirned into the* gall hlad- 
dfer, which is more common. Before tliis takes ))lae*e gall-bladder 
eolic occurs as a complication. The same holds true in the com- 
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inon duct; but in common-duct colic jaundice comes on as a com- « 

plication, while in cystic-duct colic it is absent. Hepatic-duct 
stones arc usually small anrl resemble gravel very closely, so 
that the i)aiti is not so acute as in the other colics. Examination 
of the fe(es will often disclose the small calculi. X-ray examina¬ 
tion nui,\ determine at <in<‘e the |iresence and jtosition of the 
calculi. IIow(\er, in the vast majoritv of casi's the X-ray is of' 
little value. 

More or less eho]ecvslili> alvvavs •»ccom]»anies all gall stones. 
In fact, it is tin* intlammatorv proces-, vvhicli is responsible for 
the pa.ssage of the calculus (»ul <»f tlu* gall bladder, so that fre¬ 
quently the gall-duct colic follows a chohevsiitis (Itolleston). In 
some casts a gall sjonc liocoiues iuijiact(<l iu the cvstic or common 
duct and [uiin iiiav he j»resenf, lutermittentlv, lor weeks. These 
attacks are often assitciated with slight teinpiMMliire, chills, and 
an increase of pulse r.ite, the so called (Miarcot’s intermittent 
fever. Tin* patient is generally veiy re.sth'ss and throws himself 
into all sorts of positions. uderness in tlu* region of the gall 
bladdtu’, according !<» lIisho|), is invariahlv i)res(‘nt, aiul not only 
is found during an attack, but persists afterward, and can always 
be elicited hv properlv applieil pressure. 

Associated Symptoms.- Svui])toius asscHuated with gall-duct 
colic are (at vomiting, which at times is most sev’(*re, the vomitus 
containing no bile, which liktwvise is characl<‘ristie of the stools, 
which an* light in color and of a \<‘rv dis.igree.ible odor; (b) bili¬ 
rubin is jiri'sent in the iiriiu* and it leaves vellovv marks upon the 
linen; (c) jaundice is also pr<*sent, but thi^ it. not absolutely char- 
actorit.tic of gall-<luct colic, as it is also sometimes) present in gas¬ 
tritis. and appendicitis., in (Imalenal ulcer, and in carcinoma of 
the hepatii* flexure; (<l) tempcratiin' t*lcvation is usual and per¬ 
sists for some time after the cessation of the attacks. The rise 
of temperature is generally an indication of the presence of a 
localized ]>eritonitis. (\)nstipatit)n most freipienlly accompanies 
gall-duct colic; wdien diarrhea is. iiresent it is a probable sign that 
intestinal complications have ensued. As a result of the pain of 
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syncope and even death have been knovm to 

[otecWr* 

Differential Diagnosis.—Gall-stone colic should be diagnosed 
•from (a) gastric ulcer, (b) donting kidney, (c) renal colic, (d) 

* f 

appeYidicitis, (e) mueou^ colitis, (f) hepatic crises of taln'S, lead 
colic, angina peetori*', gastric ulcer, iiialignnnt diseases of the 
gall ducts, pancreatitis, and Iniiibago. For the most important 
of these differential diagnostic signs s«e Diffi'rential Diagnosis 
of Diseases of the Liver. 

In catarrhal (holatuphs, ]»ain, as a rule, absent; likewise 
there is no tenderti<*ss. This <liffcreuce iK'tvvjcen this form of 
jaundice and infectivf* and ealculus jaundit'e shouhl he noted. 
Should biliary colic supervdie during the course of a simple 
catarrhal jaundu'C it is an indic'ation that th(‘ gall bladder has 
become infective and ehohcystitis has supervemd. 

Suppuratin' < 'holanifili'i .—In this disorder jiain may he en¬ 
tirely absent. WIkmi pnsent it may he due to an extension of 
the inffnmnuition to the peritoneum, causing pi'ritonitis. This 
extension occurs dinctly throiurh the wall of tin* ducts or extends 
through the liver lis-ue from the inilammation locati'd at the ter¬ 
minal openinns of the ducts in the liv(*r. Ohstriiction of the bile 
ducts may occur from some of the ta<*tors which witi* the original 
causes of the intlammution, such as gall stones, worms (ascaridi's) 
in the ducts, and rupture of hydatids into the ducts. Malignant 
disease may also cause obstruction and jirodiice intiammafion and 
jaundice. AVlifii the bile ducts are olwtrnctial the saim* symjitoin- 
complex is present as is found in duct obstruct ion from any other 
cause. Shouhl ascarides be the cause, eitlier the vvffrms or the 
ova may be found in the stools. 

Cancer of the hiliary pa^saf/es is generally first announced by 
icterus; then, as the lesion progressively increases in si/e, infiltra¬ 
tion into the surrounding ligaments takes ])lace, and a pull may 
occur on the peritoneum, and so cause jiain. This jiain, though 
generally secondary to the jaundice, may be primary and is of a 

*BolleBton, "DiseaHes of the Liver, Gall Bladder and Gall Ducts,*' p. 725, 
q;aoted focra Allbutt in "System of M^icine,’* Vol. III., p. 47. 
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duD, aching character. It ia nearly always present aib$ 
in the right hypochondrium, in some cases in the 
triurn. When it is located on the left side, the adjaccnat Stni^ 

* ^ Jf ^ 

turefi, as the pancreas (head) or the pyloric end of the stomacSliD^ 
duodeiiuni, are in\<»lve<l. Jhliary colic is soraetiraes present.aod 
maj he due to the })reseiic( of \esical ^;all stones. In other caset 
no gall stones are found and the colic js due to muscular spasilA 
in the \v.ills of the duct Iroiu irnt.ition 1)\ the malignant growth. 
However, (urcinotna oi the gall <lu(ts is at tinus entirely without 
pain. 'Fills occurs whin the ohstnu'tion is not of enough magni¬ 
tude eiilinl> to block the ducts. S\niptonis indicati\c of malig* 
nant growths ol tin gall ducts aie di''ttntioii of the gall bladder, 
the presence of a tumor in the epigastiium, (unaciation, and 


DIFFEIIENTIAI. DIACJNOMS, G VLl^HLAIMJEIl COLIC 
AND (JVLl^DUCr COLIC 


SiMPTOMH 

(iAli^Blaudi It Coi It 

j («AIL-Dl)tT Couc 

PaiD. 

Mon' seicrt' fhuii in g.ill- 
dutt colit Not *4ofi('qiuntlY 
ussot latt d with digt st ion is 
IS the pain of gaU-tlut t < olit 
ittferred to tight hhoulder 
or to till batk ht twin ii luid 
hdow thestapula 

I ess St \ t n 1 requently 
assfK lati d with the inges¬ 
tion of food 

HtfirriHi to the left hide 

1 of the ( lit st about the line 
of tilt third or fourth cos- 
t.il (.irtikigc 

Jaundice. 

(lenerullv absent 'Ihis is 
cs|M'fi.dl\ true should tL' 
tause of the guil-hl.uldi.r 
eolie Ih* nil ohstruitioii in 
the (\htic diKt 

(it ntmill piesent, always 
so if fht ohstruitioii IS m* 
the loniiiion or the he¬ 
patic dueth , 

Local Tenderness 

Higher m the epigastniini 
and more toward the cos¬ 
tal arth than is the tender¬ 
ness assooiuted with gall- 
duet colic 

At Ma> o Kobhon’h pomt. 

Vomiting 

Coiiiinoii and continued af¬ 
ter the hrst paroxjsm 
Generally no bile 

Generalh present at first. 
No bile 

Tumor. 

Always present, is movable 
if adhesions arc not present 

No tumor present. 


Gall-bladder aud gall-duct colic arc often so intimately associated that it is 
very difficult to distinguish between the two The gall-bladder cohe is ahnoet an 
mvansble accompaniment and sequela of gall-duct cohe. 






















tiXtS 694 

wM«h gradually Incomes more intense until 
lpg^ip^"|;reen or almost black in color, is also presmit 

are free from bile pigments, though bile is found 
i^&e Urine. Secondary metastatic growths may also occur, and 
%9uni found make certain tlic diagnosis of intilignancy. 

The pain duo to ranker of the pauvrras is diflferont from that 
to cancer of the bile duets, in that it is hieuted in the epi¬ 
gastrium, while the latter is in the hypogastrium. However, the 
tato conditions are \er;> hanl to diagnt)slieate from each other. 

Qall-slone colir 9liffers from ol)s1rnetion eolie dm* to cancer by 
the onset of the colic Ix'fore the ap])earance of the jaundice, (/our- 
voisier’s law should also help in tin* diagnosis; nam<*ly, that in 
calculus obstruction of the common duct the gall bladder is not 
enlarged, A\hile in obstrnetion due to malignant disease of the com¬ 
mon duct it forms a well-detiucd tumor. 
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GENERAL CONSIDERATIONS 

It is only rcccnily llnil. of llio <lis(*asos of the pan¬ 

creas lias ciner^j^e*! from tin* <lee]» (*l>seurily heretofore existent. 
In the last, dei'aih* or two that orpin has heen studied, its diseases 
and disorders defined, and their symptoms arranp-il and classi¬ 
fied. Even to-day, however, tlie patholopeal jiroeesses are still a 
matter of eonsiderahh* <*onjeetnre ami autopsy often discloses 
dis(’as(t which the elinieian has )H>''n niiahle to detim-. lint as the 
years go on the jialhology ami the symjitomatology are gradually 
being more and more* <*orrelated, until to-day we have much more 
definite knowledge and exact means for diagnosing ])ancreatic 
lesions. 

Symptoms which may Ik* jiresent in any disease are only of 
as much value* as we are aide to interjiret them in the terms of 
that diseasi*, and this i'< esjx'cially true of {lanereatie pain, for it 
is probably mon* dillieiilt in many eases of pancreatic disorder 
to determine tin* full value ajid significance of jiain than it is to 
int(*r|)ret any other of tlu* paner(*atic symptoms. So much reliance 
has to Ik* ])lae(*d ujkui the wonl of the j»ati(*nt, and so much de- 
])end(*uee uj)on the accuracy of his interjiri-tatioii, that it is very 
diffieidt It* measure tlu* full exU>ut of the disorder from which he 
suffers. To understand thoroughly the pains due to disease of 
the pancreas and the method of their ]>roduction and radiation it 
is necessary to consider: (1) the nerve supply of the pancreas; 
(2) its structure; (Jl) its peritoneal relations; and (4) its rela¬ 
tionship to other parts. 
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Snpplj.—The nerve stimuli to and from the pancreas 
through both cerebrospinal and bjmpathetic fibers. The 
^eerehrospinal filaments are the > agi; the left vagus being brought 

•k * 

&tp contact with the pancreas through the lu'patic and splenic 
plezi) while the right eoiuuiunieates with the hepatic plexus, 
which, through the pancreatietwlinxlenal ple\u>', st]j)plies the right 
half of the pancreas, 'riie^e fibers probablv cou\(‘y vasomotor 
and secretory impulses, though it is \('n pn^bable that both 
vagal and s^inp.ithctic libers carr\ ])aiui'ul sinunli, although it has 
been held that it is mainly through the splanchuics that painful 


Branch to right 
vagus 


Hepatic plexus 
Semilunar gnnglm 

Lesser splanchnic s 


Pancreatic o 
duodenal pic \um 
supplies head of 
pane rioH 



Hniiic li to loft 
vairuM 

('ornimrj pinsus 
CSri iilc r Hpliinc li- 

llll H 

Celine pli xuH 
hpleiiii pic XUH siip- 
plii H till! cii pnn- 


_Sup me nciitc<ria 
~ pie XUH 


■ I'aucrciM 


Bruneli Hiinpl\iiig the 
right half of puucri hh 


Ttrnneh HupplMiig the 
le ft half of puiicri'aH 


Fig. 129.—Nervl Si pply to PANriiLAS. 


stimuli are carried, and it is in the distribution an‘a of the nerves, 
whose centers have a common relationship Avith the centers for 
the splanchnies, that pain is fell. The spldiiehnifs arise from 
the sixth or possibly fifth thoracic s,>inj)athetic gamilia to the 
'twelfth thoracic ganglia. These ganglia, in turn, are cfuineeted 
with the corresponding segments of th< cord to which the stimulus 
is carried, and from thence reflex son'-atifin-. are referrcfl hack to 
the abdominal wall. The distribution area of tliew* ncr\es extends 
from about the level of the nipple to the crest of the ilium. That 
the pain i.s, in most cases, referred to this entire area cannot be 
admitted, because nearly all the cases of well-defined pancreatic 
lesions'which have been carefully studied do not show such wide 
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distribution. From the clinical findings, it seems 
the greater ^iplanebnic, alone, convejrs the pain-producii^ itii 
for it is in the distribution areas of the nerves arising fresu 
same siginent of the eord, to A\hieh the greater splanchuie''^ 
connected, that pain is felt. According to Robson and Cammk 
the nerves accuuipauy the arteries to the gland, in the substance 



Fio 130.— Distribution Are\s for Pain Die to Pancreatic Lesions. 

of which tlie,\ trn\el alongside the (luct", and teriiiiiiate around 
the acini in a rich i»le.\us of nerxeh which send fibers to the 
secreting cells. 

Thus far a stud^^ of the hApercsthetic or h\peralgebie areas, by 
Head’s methods, in pancreatic atfections has not lH*en made. The 
presence or ab>>ence of these /ones mnjht lie of considerable diag* 
nostic merit should the\ be studied carefully enough to make 
them of \alue. Figure 130 onh indicates in a general way the 
distribution areas for pain due to pancreatic lesions. 

Structure of the Panmeaa.—^The structure of the pancrmii 




CONSlD|aU!riOK$ 

^,|jpd|er ai^' uperaal facilities for pain production besidea 
are found in ordinary secreting glands. *A11 glands 
4 nMS or more ducts, and it is the ducto which generally are 
|||^ fiaase of the pain phenomena. Inflammation occurs in the 
producing a stcnubis, Nvith blocking of the secretion, and 
t|iis leads to infl.iinmution in tlu* gland and muscular spasm in 
the duct. The duct ma^ iiNo 1 m‘ obstructed b\ a calculus, or by a 
foreign body, siub as an a^cari'. 

Peritoneal Covermg —St I (tilling of the pcritomal envelope 
)f the gland cannot bt blntned for pain production, for the very 



Fig 131 —Rn ation o> Pam ki-as ro Postfrior Abdominal Wail 
.t is onl> miniidiutih inir the \irt(bra‘ that the pain reus comes into 
close nlation^hip with tin wall, tin other fKirtions being sipuratcd 
from It pa^tl^ b^ the duodtriuni and partly by thi kidiK>h Thircfore 
pressure made IxtMci'ii the seiond and third bmihar vertebras will 
cause pam iivhcn the pancreas is inflamed 


;ood reason that an rut elope in the form of a capsule is missing. 

?osterior to the gland there is no pentoneiirn ^ and the gland 

*ThiB 18 disputed by the Viennese srhools Tt is quite true, as stated 
jy them, that in the embryonic development the gland is covered by perito 
lenm, but English and American anatomists daim that during development 
his covering is absorbed and that the gland finally lies in direct contact with 
pottsrior abdominal wall. 
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parenchyma come» into direct contact with the connectiTe 

*• * $t 

on the poKterior abdominal wall, ao that inflammation, of 
gland itself quickly spreads to the posterior wall and causes ii^ 
local j>aiii in that n'gion. This pain is most prominent, though,' 
it is inon‘ of aii aching than a f)ain, and, as is usual where the 
dfs*pcr structures of any j»art are affected, tenderness on deep 
})res''Ure o\er llie area nf tlie yland i«i present. 

Relationship to the Other Parts.- I'la* ]>an(‘reas lies in inti* 
matr* nlationship uitli many important ^tructure^. Tt is almost 
entinly siirromahsl by tin duodenum; on cither side, it is in 
eontact \\ith a kiilm\, \\hil(‘ al>o\(‘ it lies tin* stomach. The 
common hih‘ duct pa'>'>r^ tliroiiah it't ])areneh\ina, and beneath 
its lower margin pas>» the superior nnsfuiteric \essel^ and nerves. 
(\)nsc(pirnll_\ an_\ lesion, t\eu the simplest, will <*ause a reaction 
out of all proportion to its e\t(‘nt, so that in the diagnosis of dis* 
eases id' the pancreas our suiwiys inu-t ne\er lx* warped by the 
signs due to as*.ociat<d hsidiis in other organs. 

One of the most confusing, while ])crhaps the most important, 
of these sMiiptoinK is pain. Pain is almost alw'axs ])res(>nt in all 
diseases of the jianereas, though it nun not 1 m‘ found until late 
in the ]»roc(‘ss; and while it is almost iinariahly pn.sent, it like- 
wisi‘ is almost constantl\ modifieil In tin* lesions produced in 
adjacent organs. The most commonly as^^ociated pain is that due 
to Stenosis, or obstruction of c itlier the pylorus, the duodenum, 
or the common bile duct. If gall-duct «ibstruction is present, colic 
occurs, .so that in e\er\ case of gall-duct colic it inu>t (wer lie re¬ 
membered that sinc(* this colic i** often <lm' to the obstruction of 
th«‘ common duct from the |)res><ure of tin* enlarj»<‘d head of the 
jiancreas, pancnuitic* legions ‘•hould alwa\s be sU’'|K*cted. I’yloric 
ami duotlenal spasm arc* lik<‘wi'«e cau-'ed by obstruction due 
to the same cause. In all ca.s(‘.s the oh•^t^uctive symptoms are a 
late inanifostatimi of the pancrc'atic di^ease. 

Closely rilated to the pan<*reas are the large ganglia of the 
sympathetic. Pressure upon these ganglia causes a disturbance 
which is reflected as pain through the medullated nerves supply¬ 
ing the body wall. Pressure ujxm the suj>erior mesenteric veaaela 
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nerves will produce lesions referable to the small intestine. 
Should inflammation be communicated to other organs we have 
tite signs and symptonis of inHaininatory trouble in these organs 
in addition to the symptoms due to tlie pancreatic lesion. Not 
only at the time of its acti\ity, but bn* long yi'ars afterward, in¬ 
flammation manife>l^ its prcwMici* 1\\ tin* pain and distress dtie 
to the' drag and pnll from adlicsiv(> formati«aiN wliicdi it has left 
as its heritage. Slionld the ho\\<*l Ik* at fault the pain is very 
often relieved wh<*n helchim» of j>a-' occni^. 

Character of Pain. Siidd< n acute ]>ain in the ('])igastriuin, 
aceompanicil by slnwk, .should, in the ah.scnce of l(si<ms indicative 
of disease in other abdominal organs, focus onr attention t>n the 
pancreas. All (d’ its acute diseases, such as intlammatiou and 
hemorrhage, cau-e pain of a most agonizing t\pe acc(un|)ani(‘d by 
tenderiK'sv. on pre-snn*. Sliould the pain he dm- t«t lauiiorrhage 
it is of an inti nuittent character, commencing with gnait .se\erily 
and graduall_\ disa]»p<‘-iring, to reappear on the renewal of the 
hemorrhage. In clironic |iancrealitis, i\en thmigh an abscess lias 
formed, there is usually an absence of |iain. However, this is not 
alwa,>h the case, for the [lain m.i_\ be sexen* and paro\\smal, and 
the tenderness in the epigastrium ma_\ he e\cessi\e. ('_\sts are 
gi‘Uerall\ without pain, ('alculux, when it lodges in the diverticu¬ 
lum of Vafer, i-, as a rule, most painful, hut it m.i_\ exist fiir 
years in tin* hod\ of the paticreas without causing pain. 

In this connection Sdimidt xa\i,; "It is well to think of the 


po8.sibiiit\ of pamreatic le-ions 
liitis, or intextinal obstruction. 


in ail cases of apparent |)erito- 
^riie same holds true id’ all cases 


of eolick\ abdominal p.iins wiiich follow a trauma, lilov\s in the 
epigastrium, etc. If in these i-ondilions no indication is found in 
the urine, but gl_Ncosuria ajipi'ars spasmodical In or constantly aftir 
the attack of pain, the HUspicioa <d' a pancreatic Ic-ion bccomc'S 
strong. The opinion i- much strengthened if, in addition to these 
sign.s, the s*tf»ols .show an insufficient digestion of albumins and 
fats, and phypical examination justifies the considi ration of pan¬ 
creatic dipease.” 

Location of the Pain. —Pancreatic pain, when present, is gen- 
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erally in the hift cpi^aHtrium, and radiates to the le:Cit inguinal 
region, or to the hack under the left scapula. This is a distin¬ 
guishing feature! from gall-hladder disease, which generally causes 
a pain und(*r the riglit .seapuia. Should the pain he present in 
the efiiga-'triuni and radiate around to hr>th si<les of the thorax, 
it generall.v indicates a ealeiilus disorder. If the celiac 
plexus Iw involv<‘d t malignant growtli-^, intianiinatorv swelling, 
eU*.). the pain radiates to the eardiae ngion and tesemhles angina 
pectoris. 

('hiiulTard claims ilial the initial pain in tlie left epigastric 
region, which is common in panen-atie disease, i^ most probably 
due to a niairalgia along the splamdinie nerves and their anasto- 
nio.se.s. As the .solar re^i(»n heeoiiies invoKeil the pain takes on 
it.s tyfiieal to<'ali/alion and its d<'ep agoiii/ing (diaraeter. The 
head of the pancreas is (dosely assiieiat<-d witli the biliary ap¬ 
paratus and if discas(>d may involve lh<‘ (‘omiiioii duet and so cause 
pain referred to tin* biliary ar«*as, while disease of the body is 
rederred primnpally through the distribution areas of the nerves 
as.s(K‘ialed with the s|>lan<‘hni<‘s. 

Tenderness. T(‘uderm‘^s in panereatii* h'sions is pn'sent in 
tla* 1 ‘pigaslrium, and is nlo^t pronoum'ed on deep pressun*. This 
pain <m pressure* may repn“M*nt either the peripheral local t<*uder- 
ness, a.s found in tin* /.ones of Head. i>r, if present only on dcH^p 
pressure, may be indicativ(‘ of the irritation which Ini.s occurred in 
the retropanercalic lis-ues. d’he>»‘ structures an* .su|»pli(‘<l by 
spinal nerves, so that :it h'ast a portion of tin* pain found on deep 
pressun* is due directly to tin* pro-iin* exert«'d by tin* examining 
hand up<in the liyperscM'>itive sensory terminations of the spinal 
iiervt'S. 'rill* other part of the pain is due to retlex tenderness 
ill the skin and subjacent tissues, the nerve distribution of which 
is di*rived from tin* same cord /one as is the nerve distribution of 
the pancreas. 

Ib'caust* oi the absi'iice of pm-itoneuiu on the posterior surface 
of the ]aincreas, and of the intimate relationship which it has to 
the postabilominal wall, pressure made to either side of the second 
or third lumbar vertebrie is also provocative of considerable pain. 
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In diabetes, which has as one of its chief pathological phe¬ 
nomena a change in the islands of Langcrhans, there is often 
present, as pointed out by Beal, tenderness on ileep percussion or 
on pressure over the head of tin* pancreas or llu‘ descending colon. 

Position of the Patient. —'i'he pain in discast's of the pancreas 
is. most .severe in the euntinned <lnrsal position; theref»)r(‘ it is 
worse at night. In evsts and neoplastic, the dorsal position, in 
particular, is verv jiainful; hut on turning to cither si<le the jtaiu 
is relieved. 

DISEASES OF PANCREAS CAUSING PAIN 

The disea.'jcs of tlie pancreas producing pain arc: (1) ])an- 
ereatitis, acute and chronic; (U) ctdciilns di^^ca^'C of the paiK'rcas; 
(.S) cystic (li.s-asc; ami (1) malignant «li'<('asc. 

Pancreatitis.- Arnic jnmrrrolHls is C. Iwo types: hetnor- 
rhagie smd inflannnatorv. 'Dk* acute variety, especially when it, 
is hemorrhagic, is one of the disasters of medicine, (’oming on 
with great smhicnncss sind with no apprcciahic warning, with its 
most severe and agonizing pain and the associated syinplmns of 
collaji.se, it seems to he a firogiiostieator of the neartiess of death. 
In its onset the pain may he so vitdeiit that even tnor|)liin injec¬ 
tions will not reli<*ve it. However, it gradually lH*eomes less 
severe, hut floes not entirely pass away and has a tendetifry If) 
Ixieonu* parfi.xysmal ami to he increased hy nmvemenl. This first, 
pain, can.scfl hy the violence flfnie *fo the peritfmeal tissue, is 
acccntuatcfl later, jirfdiahly, hy Iteginning .sepsi.s, fat neerf»sis, fir 
other effects of the panereafie di.sorder. Tin; pain may In; re¬ 
ferred tf> the epigastrium fir, in soim* ca.ses, tfi the entire atiterior 
abfloininal wall. In other instances it may 1 m- referred tfi the 
lower abdomen to siicli an extent that a low abdominal imdsiori 
has been made nmler the ini.«taken irni)ression that the lesifin was 
in the pelvis (I)eaver). 

Tenderness is present abfjve the nmhiliens, generally to the 
right of the median line. In many eases it is very slight, though 
generally on a careful examination it is elicitcfJ. ‘Ht becomes 
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niorp markod if the ease progresses to suppuration, especially with 
the formation of a nia-^b whicli is practically always tender*^ 
(M. F. Itielianlsoii). 

Fllz’s fiule. Ill relation to acute panereatitis Fitz has 
forinuIat<‘(] ilu- followirur rule, iiauH-ly, that acute pancreatitis is 
to he suspielrd when a |»re\iou-l_\ lieaith,\ pi-rsou, or .sufferer from 
occasioual aftaeks «if iu<lige-»liou. is -u(l(ieul\ "ei/etl with violent 
jiaiii in tin* e|iiir.istnuMi, i'olloweil l>\ \«iniitiu<r niul collapse, and 
in tin* eoiMve of Iwiiilx four hour-. h_N a <‘ircum>.erilM‘(l epigastric 
swelling, Iwupaiiiiie or re'.i-i.iuf, with "light risr of temperature. 
Fat lU'crosi-., Iikewi"c, i" ^eu^ rall\ jm'seut. 

SNinpltuu" of aeiile paiierralilis ass(M*ialeil with tin* pain are: 
(a) \oniitiu^, which is almost .m imari.ihh ai'C'ouip.iniiuent, the 
vomit Us at first coiisisi ini; ,,f foo<| ami thru of hl<H»(l; (l>) helch- 
iug of iias; ami (e| hieeoughs, pcrsisiciit ami iiucontr<»llahle. 
Acut(‘ panereatitis is fr<«pieiitl\ eoiifiisod with iiiti'siinal ohstriu*- 
tioii, hilt the shoek, slu\\ puls**, mal cNaiiosi.. pri'seut in acute pan¬ 
creatitis are r.illa r ch.iraeleristie. In intestinal ohsiiuetioii the 
pain ula^ he loeali/id iii aiiN part of th<‘ ahdomeu. while in acute 
panereatitis it is |o<>ali/ed in th(‘e])iaastriiiin. daundiee, the rapid 
production id' free fluid in the peritoneal ea\it^, ahsence of fecal 
vomit, and the de\eIopment of a tumor in the e]iigastriuui are 
coufiruiafi\e of pancreatitis and iieuatorx for intestinal ohstruc- 
tion. 

Suha(iifr i( ahliw 'I'he course of a jiancre.ititis of a 

mild t\pe is \ariahle. It geiu*rall_\ heyius with a slinht pain in 
tin* epigastrium, comini: on a fiwv hours .ifter nie.ils, 'I’lie pain 
gradnali\ heeonies worse until it rest-inhle.s hiliarv colie. After an 
acute attack of pain there is a |*eriod of freedom: then, siiddenly^ 
tin* patii'ut aaain has a niosi s,>\i‘re paro\\sm. (iradualh, the 
pain hi comes les-« intermittent and more continuou.*?. All these 
]>aius are most pronounced in the ejiiuastrium, hut may radiate 
to the hack, hetween the shoulders, to the n*giim of the appendix, 
to the legs, or to the lumhar n*gion. In some casis the epigastric 
pain ina_\ he lacking, while the n*ferred pain i,s present. 

Tenderness is variable. It is found in the epigastrium, either 
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or to the left of the median line, depending upon tlie 
part of the pancreas which is involved in the inHaniiuntory proc* 
■dps. Pus when it forms generallv gravitates toward the back. 
Then the most severe pain is felt in the gndn. 

Associated svmptunis of suhaeut*' jianereatitis are: (1) col¬ 
lapse; (2) fre<|in‘nt and small |)nls<>; (.‘t) tcnipt'ratiire bnt little 
raised; (4) face of gra_vi-li pallor, with .signs of anxietv; (fi) 
mind clear, with litiK* dt'liriuni; (<t) tmignc drv; (7) n'tching 
and vomiting, the v«iniitns frciincntlv containing bih*, si'Moin fj*cul 
matter or blood; (>) tnnior mass prc.scni in the n|ipcr abdonnm; 
(it) peritonitis beginning and spreading ibtwnwaid, bnl with no 
decided resistance to the abdominal wall; ( 10) emaeiatimi and as¬ 
thenia developing and progre-sing till <leatli ensues. 

Clironif Pnnrndhlis. biitber a<Mite or snbaenl<‘ piiiK'reatitis 
may per.->ist and become eliroiiie. Here the epigastric |»ain may 
be sev(‘re or very mild. If may be «'onliniions or paroxysmal. In 
some eas<‘s it re-embles a gall-bla<bler colic, c\c<'pt that tin* j)ain 
is not ov<T the gall-bladder region. It is nion* to the center <»f 
the epigastrium and has a tendency to radiate t(» the left sidi*, 
while the pain in gall-bladder eoli<'s lias a tendemw to radiate; to 
the right side*. ('lir(»nie ]»ancreaf it is is also sissociafed with jtinn- 
diee, whi<‘li gradually becomes more* .severe; it also causes weak- 
rtess, debility, emaeiatiem, the pr<*sence of a tumor ma.ss in the 
epigastrium, and fre(pn*nf eliarrbea. Ca.ses «»f chrmiic panere*ali- 
ti.s have lieeri r»*porte*d in whieli pain was fell in the h*it iliac 
region or under the ninth or t(*nth costal cartilage tin; hjft 
side. 

Pancreatic Calculi.-- Pancreatic calculi eanse a colic, some¬ 
what .similar to the colic dm* to gall stones, with the cxceyition 
that in gall->1one colic, pain is referred l<i the right, shoulder and 
is present in the right side of the c*pigastriijm, while the colic of 
pancreatic calculi is generally in the left siile of tin; ejiigastriiim 
and radiate? to the left shoulder. Tt is also notic'cably different 
from gall-stone colic in the infrerpiency with which jaundice ia 
associated with it. Reasoning from the probability of chance. 
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;paiii*of a typical duct-colic .typo is more likely to be due to ob- 
Btruction of the gall ducts than to ol>struction of the pan¬ 
creatic ducts, for gall stones an* four or five times ns 
common as pancreatic stones. In some eases of pnneroatic 
calculi pain may be absent, with only a soreness in the 
epigastrium, or an aching in the np|>cr Iimihar n'gion. When at 
its height the pain may l>e asM)ciatt‘(! with !iic»*ouglis, vomiting, 
rigors, cold sweats, and collapi-e. In one case in wliich pain was 
present in tlu* h*l‘t iliac fossa consi<h rah!c free (Inid was fonml in 
this fossa. In another case* pain was prc-cnt after the tirst six or 
eight hours only in the region of the ninth ami t(‘nth costal carti¬ 
lages on the left siile. 

Cystic Disease of the Pancreas. —The di.'-hesx in <'\>,iie dis(*aso 
of the panen'as may vary from si feeling of uneasiness and dis¬ 
comfort in the epigastric region to one of the most severe pain. 
It also may he bnik<‘n by acute exacerbations, |)rnhably due to 
the sudden inerean* of tension in the cyst walls, which, in turn, 
is caused by a "iidden inerea.se (fre<|iienl ly <lue to hemorrhage) 
in the volume of tin* cyst contents. Like other varieti<*s <d’ jian- 
creatic jiain it is generally e(»nlined to the njiper abdomen, but 
mav radiate to tin; back and has he(*n known !<► strike down into 
the testicles. 

Cancer of the Pancreas. —The pain of cancer of the [lancreas 
is the result of pressnn* on tin* n<*ighboring strm’lures fjr on tin* 
pancreatic tissues. It may Is* \erv mild or very sijven*, eonlinn- 
oiis or intermittent. It freipiently starts nmler the iMistal cartilage, 
of the left side and gradually extends toward the niidlinc, low in 
the epiga.strium, radiating around one or holh sides tr) the shoul¬ 
der or to the back rgencrallv to tin* left side). It is worse at 
night; paro.xysms are frecpient and give; a coi>c*t-like eonsfrietion. 
Because of its pressure on the gall duet, over-disteutioii of the 
gall bladder oecur.«, producing a most .severe gall-bladder colic;. 
Pressure on the jiylonis may be tlie incitor of a pyloric; or gastric 
spasm. Curtin speaks of a case of cancer of tlie pancrca.s in 
which the pain radiated to the inguinal canal, back of the testicles 
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and peritiouin, aiHl down the thigliH far as the knees. In hia 
case the rno'*f jirotniiierit symploin wa** a tfirdle sensation about 
the ]e\(l oi the* tenth ceestal inter*<jiu(*(*. In cancer of the pancreas 
the }».ltl(nt^ <*( IK r<ill\ a^-iiin< a posture in uhich the body is 
bent torwaid and the knees drawn up. 



CIIAPTEH XXVIII 


TiiK siM,ri:\ 


GENERAL CONSIDERATIONS 

Anatomy.— Tin* i*. ilir ilncilc^^ iiliiiid ill the 

body. It i'' ''itunlid in (Ik* Irlt li\iiocliDiiilniiiM iitid is in 
intiniat(‘ an.itoniiciil n>l:ition to tin* iliu(sti\c :i|i|i,ii'iitiis. 'i'liciv- 
fore, it is p.irt it‘iil,irl\ iironc |o (‘iil.iriiciiu iit in disrasi's 
of the li\er, sionnieli and int<‘stiin*s. Aiin .icntr « nlai'n* nieiil 
puinfnl. 

A sinail part of the snperi<»r snri'aei (d’ llie spin n is in inti¬ 
mate eon tart witli llu diapiiiM<>ni in llit \Ieiiiit\ <d' the esopliai>eaI 
opening. 'I'he eontaet is \en linn and so cIo-m' tliat any dislnrh- 
anee in tlie spl,.cn would eaiisi some !•( I.ited eliann* in this part 
of the tliaj»hra”ni, so that disoidi rs of the spljM n ina\ exert Irae 
tion on this section (d' tla* diaphragm .ind so cause irritation to 
the peripher.il hraindies of some of the inli ri’ostal ner\es distrib¬ 
uted fin its lower snrf.iei*, with eonseipient pain, which is referred 
to tile hod\ wall. 

Nerve Supply.- 'I’lie sjileen recei\es i(s rierM- supply from 
the .s\in pat bet if'. 'I'he lihir-> aecoinjianx the hlood \(s‘.(ls to tin* 
ultimate divisions and supply the pan neliMiia (d‘ the <:land. 'I'liey 
are derivid fixim the sph ni<* ph xiis, a tlivision of the ei line 
plexus. From the ej-Iiae ph xns eollater.il hraiiehe- eoiiiieel w'itli 
the riuht vai^n-, whieli, in turn, is in eommnnieation witii the riaht 
spinal aeeessorv ami the cervical plexus. 'J’liiis we may account 
for the shoulder pain on the riaht side. 

Emblcton Indieves that “the spldjic nfrvcs arc derived from 
each side of the semi-lunar «;an^;lion and fnini each of the mem¬ 
bers of the par vaguui, and thus, by receiving nerve twigs from 
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each pnonrnogastric, the Khoulder pain of the right side may he 
accouiitfd for.” This is f»robal)ly not true. (See Bechterew, 
“Funkfifiiicn (Irr Xcrvciicciitra,” .1, p. JJ70.) 

Arcording t<» Iaoii, “'riu* sj)lccn is siifipliod by nerve fibers 
from flic left y-pljirn-lirii(* m-rvo, fliroiigli wliirh a control of the 
size; of liic oru;:iii is obtiiincd. Stimulation of the .splanchnics 
causes c<inlniefi*»n of the organ, whereas cutting them causes 
sjdeiiie enlargement.” 

'I’he splanehiiies carry both seiisr»rv and nmtor stimuli. Pain 
in .splenic disord«*r may ilien-fore al.-^o lx* due largely to irritation 
of their terminal braiK'lies from increase in t(Mision of the splenic 
capsule. 

Character of the Pain. Many of the lesions of the spleen 
jii’ogress entirely without pain, though in in'arly all cases, even 
when pain is absent, there is present a feeling of dragging or of 
pulling in the left liypochondrinm. Sometimes then' is ahso a 
feeling as of weight in the e|iigastrinm, or a seiisi* of tension in 
the splenic area. 'I’lnse pains and dix'omforts geiwrally e.xtend 
fnuii the left side aroiiml into the epigastrium. 'I'lnw may be 
spontaiH'ous, hut nn^t fre<p«ently are felt oidy on mechanical irri¬ 
tation, such as conu's from running, jtnn|)ing, or from trauma on 
the left side. 


In splenitis and perisph'iiitis the jtaiii is generally worse about 
four hours after eating, U'caiisj' at this jieriod dig('>tion is 
at its height, and the blood supply to the sph'en is at its maximum. 
C\inse(|nen(ly it is at this tiiiK* that the sple<'n has reached its 
greatest si/(', the tension on the capsule is greatest, and the pain is 
most sev»'re. From tln'U on the pain gradually decreases until 
ahont the twelfth hour, wlu'u it cea.ses, for the spleen has returned 
to its normal size. 'I’he rea>on for this splenic enlargement is 
that the sple»*n is supposed to act as a reservoir for portal blood, 
which, during the active stage* of «ligcstion, is greatly increased 
in (piantity, with a conseepient increase in the quantity present in 
the spleen. This increase in size is the result of a vasomotor dila¬ 
tation of the hlood vessels of the spleen, with a general relaxation 
of the musculature of tlic organ. 
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A very significant feature in splenitis is tenderness of the left 
pneumpgastric. 

Of ten cases of splenitis (Kiubleton), in six cases tlic left 
pneumogastric was found tender on ]u*essur(‘, while in two cases 
this condition was found in the right pneumogastric. 



I.iiriiliiod point of ti'n- 


HiKii(ir«‘lli'ii Hpimi point 


Fio. 13.3 .—Points of Pain and Tkndkknkhs in Diskakkh of tick Si'lkkn. 
Pain present in epigastrium, upper part along the costal margin. 



Pig. 134.— Points of Pain and Tenderness in Diseases of the Spi.een. 
PaiivJn interspace, especially those lying directly over the spleen. 
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Position of Patient.—A pationt sulTcring from splenitis 
orally fiixN the ilorsal position and the left-sided positiimj 
painful. 

Tenderness." Lofjilizfd poinls of tfiidcrncss are found in the 
slioul<l( 1 - «»v( r llie jicr<riiii(,ii proco--, !iinl at llio “junction of the 
n)i|)»r and niiddio third of the npinr cilgr of the trapezius 
nm-oh-.” Siirnorclli'': -phon i.-* iioai- ilic intor.m-ction of the 



'I'lu' |»:il it'll! i> plMci'tl ill :i l‘(•(‘lil^nl;' |Hi>lun' with the kiu'i's llt'M'd on the 
llii^li>, iiiitl the thiirlis on tlii' a)>doiii('ii; tlii' alidoiiiiiial iiiuscitvs are 
mImi rt'laxi'tl. 'I’ll!' I'xaininiT staiuLs to tlir rinhi of tin* patii'iit and 
ill!t'odiK’i's Ills |•|}Illl liaiitl dfcp uiidiT llif Irft foslal honliT and the 
Ii'ft liaiiil iiiaki's iHt'ssurr o\fr tin- Irf! liyiHiclioiiilritini. 'I’lic ])aticnt 
now (akrs a dorp ln'ratli and if I ho splocii is (I'lidt'i', pain is I'oniplained 
of will'll it I'omi's in I'oiitacl with tin* ('xanuiu'i-’s hand. In eaae of 
(‘iilarnt'nu'iit tlir di'i'p inspiration may not ho nooossary. 


Icit tilth inlnroo^lal spaco and tho mid (davictilar linn. Tender- 
nnsa is also tnit, holh on paljiation and pnriMission over the splenic 
ari’a. 

Factors Influencing Pain. —Factors influencing the onset of 
pain arc motion, pri’s^nrc, and circnlation. Motion is a cause of 
pain, nspcoially shonhl the movt'inniit Ik* in the form of quick, 
sharp j<'rks or jars, such as oeeur in running, jiimjting, and horse¬ 
back riding, (’hange of jiosition of the organ, such as happens 
ill turning the body from the dorsal to the left-lateral position, ^ 
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a sense of tension or of pain in the left side. This is most 
piraminent when the stomach is full. 

Xliaphraginatie movomciits, such as occur in siicczinj?, cough¬ 
ing and hiccoughing, also cau^c pain. IVc-suiv on fho organ also 
very frequently ]»r<Hlucc'* ])aiu. Siich |)rc*»sure is cxcricd bv the 
‘ patient himself when he bends forwnnl or hackwanl. In cilhor 
case the 8plc<*ii is cnniiht in tlie rei-ess ef tlie diapliragin and is 
squeezed con>ider;d)l\. If it is not eidiiry:ed tlie force of the 
pressure may not be un-.it en»Miiih to e.mse hut should it he 

enlarged (he least .nnonnt of pn-ssun* is \erv p.iinfnl. For tho 
san\e reason, slraitiinii efforts, such as take* jdaee in deft'cation 
and in lifting, are \er\ painful. Pressure nia,\ also 1m* e\«>rted by 
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the descent of the «lia|ihrai!iii; lliiis, d< ep brea(hini> is prorlnelive 
of ])ain. 'rids is in,irkedl\ so slmiild |K‘ris|denilis be |)res<*nt, 
Paljiation, espeei.dl_\ wlieii binianii.il, ••aiisc'., in ii tender spleen, 
Considerable pain. 'I'be ni( tbod td paljialion is slmwn in b'ig. 1 ‘!.*j. 
Percussion is also p.iinfnl, particularly if the ]m reiissing blow 
rather hea\\. “iJoili palpation .ind pen’ii'sion are ni.ide in tin* 
splenic area, uliieli is in.irked out njion the b.n*k, b\ <lr.i\\ing two 
horizontal lines from the spinon- proee-M-s of tin ninth dorsal 
and the fir-t lumbar \ertebra*. tln-e are joined b\ a \ertical line 
one and one-half inches to the left of (he midliia* of the* body, 
and another corresponding Avith the left, mid.i.xillary line” 
(Monyhan). Within this (pia<iril.tt( ral space tho sfdeen lies 
obliquely lietwien the ninth, tenth, and ('leventh ribs. 

Circulatory rhanyes during <lige-fion also jirodnce and moilify 
apleen pains; at this time there is present a secondary hyperemia 
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in the spleen. If pain is already present, it ia increased; or, if 
it is not present, it is initiated. Should the spleen be inflamed, 
or aflliesioiis he |)n’seiit, tlie pain is all the more pronounced. 
Adlujsioris lK!t\ve(!n the stoinaeh and the sfileen, or the spleen and 
tlie (’olon, are the most {taitifni iK'eaiise, in th(‘sc cases, during cer* 
tain KlagcH of (li‘iJ''ition, eiilar^rcnicjit (,f inith organs occurs and 
the puli is tloiihly sf-ven?. Drugs, such as ([uinin and arsenic, 
lessen s)tleni<; pain, lMraus(! of the deerease in the size of the 
spleen \vhi<‘li lliey cause. 

Symptoms associated with a jmuiful or irnder spleen are: 
Enlargement,' wliirdi is almost invariahly j)resent. Very often 
the pain and t«‘nderne^s seem to vary directly with the size of the 
spleen. In nearly all eases <d’ diseased spleen there is present an 
inflammation or some eongcNiioii of tlu* capsule. This eaiises a 
d(‘p«isit of lihrin on the jn-ritoneal surfai'c, or at l(‘a«.t a roughening, 
which give.s rise to fri<*li<ui when, during r(*spiratiou or deep 
breathing, a to-and-fr«> motion occurs Ix'twism the spleen and the 
diaphragm. 'I’liis friction rub can he heard on auscultation, and 
he felt, on pal|)ation. Sonu'tinu’s, in severe, active congestion, a 
.systi»lic, murmur can lx; detiued on li>tening over tin* splenic area. 

DISORDERS OF THE SPLEEN PRODUCING PAIN 

Displaced or Movable Spleen. —Cllenard .states that a mov¬ 
able spleen may lx* pri'sent witlnml any spetdal symptoms, though 
g(‘nerally a dragging or a sense i>f pulling in the back or sides, 
rt'fern'd along the liiu' of attaclimenl of the diaphragm to the 
ribs, is pre.sent. Other organs may he atfccted by the displaced 
spleen; their cir<*ulation Ix'comes disturbed, eongestion results, 
and pain is pr»*duceil. When the tlisplacement is excessive the 
splenic ])edich‘ may he twisted and the sph-nic circulation inter¬ 
rupted. Pain now heconu's a ]>rominent symptom, the character 
and seviTily di'pending upon the completeness of the circulatory 

* Tlie Hploon is iticrc.'tsi'il in si/c, shoiiht its anterior borilrr lie below the 
line extenilin); from the mithile of the sternal notch to tho tip of the eleventh 
rib on the left side. 
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ofstruction. Should the veins alone bo obstructed, congestion 
^ results. The pain is very severe and the spleen is increased in 
size. Should the oljstniction la? complete, both arteries and veins 
being blocked, the spleen at first is iu>t increased in size, and con¬ 
sequently pain is not prominent. In gradual v(‘nous obstruction 
the pain is not as severe as it is in venous ohstrnetion of sudden 
onset. In eitlier ease, wlietlu'r the ul»struetion is eomplete or 
incomplete, etmijdieating perispKaiitis, with sceondarv pain, n*- 
sults. The diagn(*sis of niDvable spli'en «*an Ih* madt' from the 
shape of the tumor mass, wliieh is »»hloMg, with an imh'uted 
border and pulsating artery on its inner surface. The ahsenee 
of the spleen from its normal |)«>.sition, and the al>ilily to replace 
the tumor mass in tin* cavity tlie 8j)leen slionld normally occupy 
also assist in the diagnosis. 

Displacement of the spleen is very ran*, (ih*nard having found 
only two in one Innidred and sixty cases of <*nler(»plosis, a condi¬ 
tion with which, naturally, oiu; would suppose it would be asso¬ 
ciated. 


Congestion. —(Nmgestion of the Hph‘<*n causes pain in nearly 
every ease. This is well illustrate*! in tlu* inf(*(‘tious diseasi^s, 
which are almost invariahly a<*coin|)ani«**l by a <*ongested sph*<‘n 
and have pain in tin* left hyj>ochondriuin. I'la* presence of a 
tumor b<-low tin* left costal arch, moving with n*spiration, and 
tender to the t*)ueh, is a sitw t/ua non of sphmi*! involv**ment. In 
some cas(*s of acut*} sph tiic* congesti<»n, aecom|)unied by cardiac 
disease, jnilsation may bo hit. In these cases tin? ])ain may Ihj 
localized l«> the sjdenic area, or may radiate iti *lilTen*nt directions. 
An acute congesti*>n of tla; sph*en, originating in the presence of 
a gastric nlci‘r, may he due to a thnmdius of the sph*nic vedn, the 
thrombus, in turn, being caused by necrotic tissue or blood clot 
arising from the ulcer. 

The spleen, which in infectious diseases is enlarged and con¬ 
gested, may also show signs of acute inflammation. In this it 


does not differ from the lymi>liatic glands, wliieh in the presence 
of infection become enlarged, and, in some cases, acutedy inflamed. 
However, the spleen especially, because of idiosyncrasy and 
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spcciiil poculiarify of function, sft*ms particularly liable to in- 
volvcincnf in ail acute infectious jirwesses. Several factors may 
account for ilii- l<‘n<Iency, namely: (1) lK*canse of the great 
aniomil of I_\mj»lialic ti'«suc iti it'^ sul)-tanc(* it acts as a producer 
(if lciilvoc\Ifatei at llic s.iriie finu-, {'2] liecau^e of its relation- 
sliij) t»» tlir 1 ‘irciil.itinn, it |»( rforni'i llm fiin<*lion f»f a filter for a 
|iorli<iii of lln' Mood. 'I liii", iiifccliofi^ :nnl M*jific conditions, by 
ca-tiii^ and ImcI< ri.i info tin* rin-iilalion, are particularly 

fu’one to f.iii'c ‘.|t!oni<* di-^f.iso. 'I'lie iiif<*clion*, di-oa-^es causing 
file nio^f Miarkfij « nlar:.>i merit are t\|)liiiid feser and malaria. In 
Irotli dt'-e.i'i *> tile vjdi i n i*, < nlar::i d and teiidm*, and pain is coin- 
plained id’ liene.illi llie left eo-|.il ai'eli. 'File enlai'yeil •npleeil fre- 
(pienllv ^•onlpI•e^'•( s tli.it portion of ilw Inni^ lietwien the dia- 
pliraani ami llie tlmraeie w.di "o tlial, on deep lire.itliiiia^, a fine 
crepit.ilion nia\ lie lie.ird. 'I'lii-, .it time-*, lia** l< d to a ('onfnsion 
of the spleiiie l<'-imi uilli pnenniniiii. Stieli a mi-take is most 
likel_\ to h.lppili if tile oiisi t of tile di-e.i-e e.iii-iliir lire -plecll in- 
\ol\enient oeeill- Wllll ,l eillll. I )eep lire.ltllilll' III the ))re.->eUCe 
of an eni.ir<:i I and li nd* r -plei n i- \(i‘\ p.iinfni. li(ean-(> of the 
a-.soei.iled sph ni«' eoimi-lmn, parow-mai IienioMloliinnria also 
I'aii-e- .splenic p.iin. 

In hrii f, it nia_\ he -aid that the eaii-is ef aeti\e congestion 
and inti.imniai ion of the -plet n ai'i* dii(‘: (I) to aeiite factors, 
as inicrooriiani-nis and fhiir toxin- (tvj'lioid fe\ir, malaria, 
sNpliili-), driin- i.icttanilid and oiiier coal tar deri\atives), 
trauma, and local and niorhid proci s-i s iu ihi* sp],., u (hemor- 
rliaue, I'mholi^m); (iM to chronic f.ictor-, -uch .i- anemic states 
(pirniidoiis ammia, chloro-i-. infantile ammia, -pleiiic anemia, 
chi’oiiic c_\.ino|ie p i|\c\ilninia, ricket-); or (d ) to p.i—ive con- 
g«.siions, which ma_\ he due (a) to di-e.i-e of the heart and lungs 
fjirodueii.c oh-truefion to tlie iTi ni ral cii’i’ulatiou'l, (h) to diseases 
of tile ])ort.iI area (e.iu-ing oh-tructioii to the ])ortal circulation), 
such a- cirrho-i- of the li\er and p_\elophhhiti-, or (c) pressure 
on the portal or -pleiiic \eiu- hy tumor-, adhe-ioii-, ami sometimes 
by an eiilarned and iiithini(‘d g.ill bladder (Lyon). 

Perisplenitis.—In jK'ris.ph>nitih pain is almost invariably pres- 
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4tR|[t, etpeciallj if tlie inflammatory process is acute. The pain 
'tAriea from a feeling of discomfort to one of the greatest distress. 
All movements of the spleen initiate and aggravate it, particu< 
larly those movements associated with breathing, turning or twist¬ 
ing of the body, and bending forwanl or backward. 

Of diagnostic ini|M>rtanee, if the Ic'^ion is acute, are the fric¬ 
tion sounds, which may Im? beard o\<r the splenic area on auaciil- 
tation. Great ttiiderness, als»i, is pres»‘nt on ])re‘<sure o\er the 
same area. In cirrhosis of the li\er penspb'iiitis fn'quently 
occurs. It is found in <iyphilitic, Iianti's and Hanot’s cirrhoses, 
while Laennec’h cirrbosia rarely causes ])ain. 

The causes of j>erispl(*nitis, according to I.\on, are: (1) local¬ 
ized splenic in\ol\( nient, as infarct, gumma, Inmorrhagi*, abscess, 
cysts; (2) gen<*rali/ed iinohenunt of the splenic paremdiyma in 
the acute or chronic spbnitis of the infivlious disnises; and (11) 
extension of inilamination from disiase ontsi<le of the spleen, as 
pleurisy, ])neumoniu, local or general peritonitis, tumors or cysts. 

Abscess of the Spleen, .\bscess is most fnspiently caused by 
lodgment of a septic (ml)olus; but so long as tin abscess is con¬ 
fined to the pannch\ma it gi\es no imlication of its jiresenco. 
It is onl,> when the cajisule is iinolved, and perisplenitis occurs, 
that pain is felt. The pain of central abscess and otlier crypto¬ 
genic forms of splenic in\ol\emmit might be of great diagnostic 
value; but, unfortunateh, as %et the pain e(piivalent has not Imsui 
definecl and correlatetl to the diffeunt varieties of sphuiic disiase. 

Dlfarct. Ill infarct of the spleen sudden, s(\ere jiain is felt 
in tlu splenic area. Tenderness due to jarisphnitis is also jires- 
ent an<l is locali/id o\er the ana of tlu* infarct. After tlu first 
acute pain, following the lodgment of th< embolus, the pain 
f.yndr<»me is that of a j)crii»ph riitis. The emboli causing these 
infarcts are most eornmonly due to v(gitative endocarditis, in 
which a portion of these \egc*tationh has been carried away in the 
blood current and has bulged in the splenic artery or its branches. 
Such a lodgment is very common, because in the .spleen the ar¬ 
teries are end-artericb and have no anastomoses; therefore, lodg- 
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iricnt alwa^'s cntn oif tlic circulation to a limited area and cattaes 
an infarct S!ioul<l tlio eiiilK>lus be septic an abscess of the spleen 
resnlt.s. 

Rupture of the Spleen. —Pain in the .splenic area, following a 
blow f>r a .sinblcn traiinia in tin; region f)f the spleen, particularly 
if it }»(; asHoeijifed with cdllapxt^ ami sie^ns of internal homor- 
rli.'ig<*, is an imiicalion (»f splmic rii|ttnre. 'Die ]>atient, in addi¬ 
tion to tile pain, at tlie tiim> of tlie a(*ei(l(‘nt, a sensation 

as of .soinetbing being torn or of giving way in the alMlonien. 
lIowevjT, ])ain «loes not at once, in all (■a>cs, occur, for iminedi- 
al<ly after fin* injiirv tbc jiatienl may seem but. little hurt. Tie 
may be able to walk for some distance or to engagi* in some work 
In'fore the jtain comes on. A riipinn* may also occur sponta¬ 
neously, as lias been observcil in a few cases of very large.' and 
congested spleens. 

Tumors of the Spleen. —'rumors of the .‘Spleen, according to 
l^lonylian, are, as a nil'*, painful, tin* jiain in some* ease.s being so 
sevi-re' a.s to pre'Vent the slightest move-meiit. On tin' otJier hand, 
tli(’ enlarged, amyloid sple<*n, found in sejitie diM*ase.s, is ajit to 
be ov(‘rlooked, beeaiist* it rarely produces a jiain-cttmpli'.x. 

Cysts of the Spleen.— Likewise, cysts <d’ tin' spleen, unless of 
very great sizi*, are generally free from pain, tliougli from their 
si/a^ tliey may cause a sensation of weiiilil or of fulness in the epi¬ 
gastrium. Pain, when present, i.s. in tlu* area <nrupi(‘d by the 
enlarged splei'ii. llydatiils. as a rule, are painless. 'Fliey usually 
grow from the uppi*r surface of the irbiml and give a eliaracter- 
istie tlirill on palpation. 

Kala-a/ar, a ran* «liseas(‘ of the sjileen found in certain 
tropical countrii's, pro»bu*es a splenic (“idargement, which, as a 
rule, is painlt‘ss. 

Of the blootl diseas(‘s causing splenic enlargement, myeloge¬ 
nous lenkemia always causes pain. 'I bis pain, due to distention- 
of the capsule, is lrei|uenlly the tirst .symptom of the disease. 
Pseudoleukemia and polycythemia also cause sjilenic pain, but 
this is rare in chlorosis and pernicious anemia. The reason for 
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i ftliu may be ibat the spleen is enlarged in only about sixteen per 
, eent. of cases of pernicious aiiotnia and chlorosis (Schmidt). It 
is only in the cases of eiilargt'd splec'ii that pain is present. 


SPLEEN. ni!-TEin:XTl.VL ni.\r,NOSlS.« 


SniPTOMs 

SpLkkn 

I’l.Kl'HISY 

Pnkumonia 

Pain. 

• 

I'V’It in right side (»r 
IS re'erreil to the ab¬ 
domen. Worse on 

re.spiration. 

Localized to 
d isi*ase«l area; 
not siieli a gre;it 
ll•ndeney to be* 
referri <1. 

Loealized over 
area whmi pleura 
is involved. Hu- 
ferreil pain over 
the ehest wall is 
also pres(‘iit. 

Tenderness. 

Splenie |)oints of teii- 
ileme.ss :ire present. 
I’re.ssnrc'on 1 (le lower 
bordi'r tif the spleen '' 

(Itimanuab isp.-iinfiil. 

1 

1 

1 

.\ o .s p 1 e n i e 
points of lend(>r- 
ness. 'I'endiT- 

iM'ss maybe pres¬ 
ent in t h(‘ int«>r- 
eo.stal spares 
over tliealTeelisI 
area. 

No s])lenie points 
of tenderness. 
'I'enderness as a 
ruh' i^y>re.s^•nt over 
t he aiieeted area. 

R&les. 

• 

.May be present, due 
to pre.ssure ale-Ieeta- 
sis of the adjacent 
lung. 

May he presi’iit, 

«ln<‘ to tin* a.s.so- 
1 eialfsl involvf'- 
iiienl of tlie snl>- 
pleiiiid pneii- 
monie tissue. 

Present. 

EnlarRf'tncMtt of 
the s])l(H,'ii. 

Pre.seni ami splei'ii is 
tender on |in‘s.sijre. 

No enlargement. 

I'>idargi‘in(‘iit, 
tic in origin, may 
oef;ur late in the 
di.seH.s(>. 

Friction rul>. 

.May be prese'iit; gen- 
••rally ab.seiit. 

i 

Present. Dis¬ 
appears wlien 1 
efTu.sion oeiair.s. | 

l*'n*iiuently pres¬ 
ent. 

Cough. 

(h*n«TaIIy not pres- j 
(;nt. j 

J’re.sent. j 

i 

j 

1 

J’resent. 

Sputum. 

None. 1 

Frothy or <lry. i 

lliisty. 

Temperature, j 

tierierally that eif j 

(lenerally mnie, 1 

flenerally p^'esent 

1 

the euu.sative le,Mon. 

or vi;ry slight. 

1 

and very high. 


‘Splcinic disonlcTH have bcf'ii with uciit'* rhc;uriiutiHrn, (fspccially 

BO when the Hplenic pain is rcfcTrcii to the h-ft shoulder; hut in rlusirnutiMm 
Botne of th« joints arc almost invariably afTected, while in splenic disorders there 
IB no joint involvement. 
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THK KIDNEY 

GENERAL CONSIDERATIONS 

It is snid ])y Kelly, in what i^ |)robal)l\ a fair esti- 

• 

mate, that o\cr 00 jar cinl. ef (he j>a(ien1s AMth ill-<leliiio<l, right- 
sided pain have disease* of (he kidnev. In view of (Ins, it is easy 
te> un<iers(.ind (he inip<ir(anee of he inj; thoroinrhly conversant with 
kidnev pains, (Ik* r.Oionah* e>f (heir prodnc(i(ui, an»l the method 
and inaniK'i* of (lx ir {)ere<‘ptioii. 

'I’he kidiKVs, unlike o(her ahdoniinal viscera, are entirely 
relt'itpc n(on( al and do not come in in(inia((' rela(ionship with the 
(•(her intraahdoniin.il viscera, 'i'heir po-.iinin, h«>vv(ver, brings 
them into ni(»r(' intiniati* e<»n(.ie( with (he j»ane(es and conse- 
(pieiitly With (Ik* lurvoiis "iipplv of the ahdoininal walls, tvhich 
is c(‘r( hrospinal. It is (*\(r<*nK*lv doiilxfiil if any cerebrospinal 
tilK*rs convev iK*n(* inipiiU(*s from (Ik* ])ar(*n(*hv ina of the kidney.' 
Y(>( (he cansiih* and sonie of (Ik* p(*rieapsular ti-'-iu* contain cere- 
hrospiii.il s(*Tisoiv fihi*rs. In this wav (he l(H*ali/a(ion of the 
aching pain f(*I( in all capsular or pi'i'icap'^ular affections can be 
explained. Sv mp.itlK*(ic iK*rv(* filH*rs supply (he ])arenchyma. 
I’hey are evdheted into (he r(*nal plexus, which in turn communi¬ 
cates, throuirh the s^l.ir pl(*\us, (he lovv(*r and outer part of the 
semilunar ganulion, and the aortic plexu-, with the lesser and the 
smallest spl.inchnic. 

Nerve Supply. — The ncrv(*s su]»plying the kidney are derived 

^ Voiording to the latest resevrihes the cortex of the kidney is derived 
from the iiiesoblastic tissue of the posterior abdominal wall; consequently 
there must h.ive bei ii. at l(*ast in the eirlv stapes of development, some slight 
distribution of the terminal branches of the spinal nerves to the kidney sub¬ 
stance. Whether these persist in later life is problematical. 
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^ the tenths eleventh and twelfth dorsal, and the first lumbar 
segments of the cord (!^cad). 

. How' important these areas arc to kidnej pain production, 
and how necessary the kiiowh'dfje of their location is for a cor¬ 
rect and satisfactory diignosis, will be slunvn. 

Etiology of Kidney Pain.- Tlu* ilireei enuM* of kidney pain is, 
as in all painful legions, an irritation .irisin:; souiewiiere in the 
course of the ner\e siijiplv. Smhh* the iicrM* lilH*r«< supplying the 
kidney are related directl\ aud iudire<-tl\ with other organs, irri¬ 
tation ari-ing in tlieir i*onrse ni.i_\ 1m* rel\ rred to .iun or all of these 
related organs. Therefore, siin*e a lesion <d’ the kidne\ will cause 
pain and disturhinee in other oru.in'>, and a li sum of other organs 
will cause pain and di-tnrhanet* in the kitln(‘,\, it retpiires more 
than the ])ain "Niidnmu* to make a diaynosis 4if a kidney lesion. 
An exeeptiim to this prohahl\ eoiihi 1 h made in f.i\or of the local 
terideriH**<s which occurs upon |»r(ssnn* in the costal vertehral 
angle, wIk'II tin* kidney or the »nrionijdiiig areolar tissue i.s in¬ 
flamed. 

The causes and the hK*ati<ms t)f mr\e irritations causing kid¬ 
ney pain are ^urie<l; ;\et il is most prohahle that nearly all of 
the kidncN ]>ains owe their origin to stretching and presanre ex¬ 
erted upon the iier\e til.imt'iits terminating in the capsule. 

In this eoiiiiectioii, WatMUi reports a case of apparent renal 
colie, in which the kidiie,\ was opein*d and no stone was foiiml, 
but the caii-nle was thickene*!. (\jmph*t<* rein f foll<*wed the oper¬ 
ation. Ke\es al-o rejwnts relief fiOni the splitting of the capsule 
in a cakO of chronic* granular kitlm*y. Kven in a simph* congestion 
the pain is lased by capsiilotonn. ^ow'e^er, it i.s prohahle, in 
all cases, that the jiain is the result of an acute process, for in 
chronic and slowly progre-">ing di-orders, liko granular nephritis 
or new growths of the kidin*\, jiain is ahs(*nt unless the tension 
of the capsule, from any cause, i-» snddt*nly increased. The pain 
of a severe and a colicky tyjK* instantly results. Indeed, it is 
claimed by B<\an and others that the pain of renal calculus is the 
result of a sudden increase in intracapsulur tension. Bevan re- 
portQ ^ case in which, previous to a nephrotomy, severe pain had 
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been present, but was entirely absent after operation, altbongb a 
stone, vvliicli was present in the ureter,^ had not been removed. 
After llie (ijieration its pnj^ress <l<)Wii the ureter could be watched 
with the X-ray. At no lime in its descent was the slightest pain 
pres<*ii(. 'riiis is only one of tlie many instances which seem to 
show lliat kidney pairi, that i~, direet jiain, i- <lne to tension on 
the renal capsule. Should the cap>nle 1 h* thickened ami non-elas¬ 
tic any increase in tlu* mass of the kidney would lx* j)ainful, be- 
can.se »»f the re^.i^^tanee to stretching edfered hy the thiid\(‘ned cap- 
Hiile. For this r«‘ason, it may In-, that old penph- and rlieuinatics 
cun, hy the aching whi»di they hav«- in tladr l»;icks (in the ki<lney 
areas), foretell changes of weatlu-r. 'I’he htwering of (lie baro¬ 
metric. pressure? may induce a ki'lmy hypeo-emia, which produces 
tension <d' the capsuh* and thus eans«>s pain. 

In eaises of iniracap-'idar t» n<iiin, in whicli the* nmal pelvis 
is disteiideel with exmlale*, splitting (tf lla- caji-nh‘ and o|K*ning 
of the pedvis will lei etnl the-exiidale- and relie \e* flu* primary pain; 
hut a .se'cenniary <‘ong<*stieni in the pedvis niay n-snit and produce 
a .see’ondary pain. 

An (‘xam|)le of the insensibility id’ the kidney piiremdtyma to 
pain proelmdion is given by (’artwrighi (Ltinn-I, IS.'^S, TT, 

p. Ill' says that, wlien in ('himi, lie was ^llown a speci¬ 

men of a kiiliiev ri'inoNed from a (’hinesc coolev liv jin Ana'idcan 

« It 

])hysician. |{efore its removal it had extemhd throngh an open¬ 
ing in th(' loins and had snpjniraleil from llx' treatment (»f bird 
dung, saliva, etc., with which it Iiad been daily dressed; and yet, 
during all this tinii', n(> pain had Ih'i'u ]n'esent. 

d’he kidneys are in close nlation with llu' upju r ]>arts of the 
lumbar ]d<*xus on either side and enlargenu'nts of their substance, 
new growths, or perinephidlie abscess« s will soim tinies press upon 
certain of th(*se nerves and eausi' pain. This pain is referred to 
the distribution area of the m'rves upon whi(di j^ressure has been 
made. A more complete discussion (d* tlu'si* ]>ains will be entered 
into under the luading of refi rred pains of the kidney. 

The ureters and their nerve supply will be considered in their 
respective sections. 
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Oharaioter ci Renal Pain. —In i^onie cases, especially early in 
the renal involvement, a wt'll-dofiiipd pain is not present; rather, 
, there is expe rienced a sense of discomfort and ilistrcss in the cor¬ 
responding iliao fossa or hmihar rogion. 'I’liis distress may gradu¬ 
ally increase, so tliat ill tiiiu* it l>ei*omes a \vell-(leiim*<l pain. If 
the pain, when pr(s<*nt, is of a adiiiig i*liara«‘t(>r, it indicates 
that the ti'iision on the cajisnle is mil of aiiv considerahli* moment, 
but rather that, the lesion invel\es ihe snrronmling nmal struc¬ 
tures or is of some* slowly iirogn-sinir, inlranephritie nature, such 
as tliat wliieh oeenrs in the large while kidney of in'jihritis. If 
there is also eon-iderahh‘ leiideriios on |)al|)alion an extraremil 
cnin]di('atii)n may he sns|u'elc‘d. An aid <d' \alm‘ in tin* diagnosis 
of iiitra or <‘\1 rareiial le-iuns is thal inlran nal h-siniis generally 
give rise in areas i.f nd'erred hyperalgesia, while extraremil lesions 
do not. 

Til Some eases of wandering kidney, from kinking of tin* 
ureter, there is a sudden elevalimi <d’ the infraeap-nlar pressure, 
with a very severe, «*olieky ]iain. 'l'he>e allacks i;o under ihe name, 
of Dietl's eri-i‘s (si e Wandering l\idiie\ ). 'I’hey are ai'coinpa- 
nied, at Ihe lime of the attack, hy a considerahle d(‘crea.s(‘ in the 
(piantity of urine. 'I’liis is followed, on the reestahlishmeni of 
the urinary ehannel, hy ihe \oiding of a considerahle (piantity 
of clear urine which may he sllghlly tinged with hlood. During 
the attack palpation uili disidoM* a swollen and tender kidm‘y. 
A ealcnliis hlocking the nreler will prorlnce similar .symptoms. 
JJotli a kinking of the nreler and Ihe hhudsing of the same hy a 
ealcnlns are aeeom|ianiei| hy vomiting and chills, and, in .some 
ea,ses, hy a mihl fever. 

A kidney in a stale of hypertension from arterial hyperemia 
ha.s a jH'cnliar rlnthmical, pulsating pain, most pronounced in 
the Innihar region. 'I'he pain is syiichroiions wiili the cardiae/ 
systole and is the re-nlt of the increase in the iiitrari(‘phritic ten¬ 
sion, which occurs during each .sy.-tole. 

Localization of Kidney Pain.— In kidmy disorders, a.s well 
as in disorders of all other organs, there are two (rla.s.ses of pain 
manifestations, namely: the subjective, in which the pain is pro- 
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duced without any apparent external means of causation, and tiie^ 
objcf'tive, in which pain is produecfl by manipulation, pressure 
etc. I’eiifli mess cfnnes under the class of objective pain. Thff. 
suhjeeti\( pains tnay be divided into the following divisions: 
(1) hteni, (2) n ferred, and ('.‘5) n fleeted. 

l\ilns. Local iiain*^, a" the name would imply, are 
tiioM \\lii<']i are |irodiiced direet]\ in the kidne\ area. This area 
is hotinded b\ ((ira,\ ) : 

(I) A line parallel with, and nru- inch from, the spine be- 
twien tla* lo\\«r ed^e of the tip of the spinous ]>roe(*ss of the 
(‘ie\entli dor-.il \ert«'brii and the lower ediri* of the s[)inous proc¬ 
ess of the third Ininbar \<-rtelira. 

(J) A line from the top of the first line oiitw’ard at right 
nnghs to it for 'JI iii<‘ln*s, 

(.'{) A line from tin low'i r tnd of the first trans\ers<*ly out¬ 
ward f<ir li I ineht s. 

( 1 ) A line paralh 1 to the first and eonneetint; the outer ex¬ 
tremities of the tiist ami third lines just (hserilxd. 

rin kidne\s are tin n fon' opposite lh(> last thoracic* and the 
ujiper two Imnb.ir \c*rtel)ra* and reach to within 'J..’) to :{..■> cm. 
(1 to in.) of the liij*liest part of tin* iliac crest (l*i(*rsol). 

(See Liii. i:5H. ) 

'riiiis, an\ |i.iin felt in this region should h*ad at once to the 
suspi(‘ioii of disi.iKe of the kidiu'N, espeeiall\ so when the ])ain is 
a,ssoci.it<*d with h»cal tenderness. If the pain is sh.irplA delimited, 
and if refi rred or ri‘flecti*d ])ains are absi'iit, a perinephritic iii- 
ilainm.itor\ lesion shoiihl lu* soui»hf. 

“This is in«»st important to a corrc'ct di.iiiiiosis in infants and 
children, because in tiieiii, on aeeoiint of lack of de\elopni<‘nt, the 
abilit;\ to loe.ili/e pain is d(*fecti^e. In aii^ case. c*ither in them 
or ill adults, a sexcre abdominal pain, of unknown etiology, espe¬ 
cially when associated with the drawiiijj: up of the limb’, etc., 

should alwaxs din^ct attention to the kidn(“\.” 

« • 

Jicfvnrd 11\ n‘f(‘rred juiiiis are meant those pains 

■which are felt at a distance from the place where the irritation 
producing them is located. The irritation may occur at any point in . 
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ifeburae of the affected nerve, but the pain ia perceived as com- 
jjljag from its peripheral distribution area. In kidney lesions this 
,'^‘liaivll exemplified, for pain due to the ki<liu>> nun be felt in the 
lower iliac region, the suprapiibie, the outer, uiiil(ll<> or the inner 

f 



Fio 137.— Ani’As o^ Pki-kiuili) wd Hi.fma ii.ij 1*ains in Diskask of the 
I liiNAHV Ai'1'\kmi s (Modifnd fioiii I'Vnwi(k) 

Unilateral pain of «)Mc limb in often a jm iiiomlor> hi^n of brain hi'morrhage. 


part of file thiifli. J*jnri, when felt in an\ other part of the thigh, 
if it is prodiiei'd b_\ h 'iom of the gi nitounniir\ traet, is generally 
due to those legions \\hieh a»*«‘ loeated in the ureter alK>\e the 
bladder; while pain felt in the penis, -erotiini, or in the lateral 
margin of the perineum and the inner asj»eet of the thigh, or o\er 
the lowec>part of the sartorius muscle (involvement of the obtura- 
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tor norx'ej, f^cnnrally indicate involvement of the ureter adjacent 
to the hla<l<l(jr. 

A «lifriTenlial point of value in the dia/a^nosis of the location 
of lesions of llie kiilnev or ureter is that in high ureteral in¬ 
volvement, llie skin of the serotiirn is not j)ainfnl to pressure, but 
th(! deeper tissin.'s are; while the re\'erse is true in low ureteral 
invoIvenir*nl. When the involvement is adjacent to the bladder 
the |)aiii may he nd’ei-red ihrongh the inferior hemorrhoidal nerve 
to the skin around the anus or thronu;h the jierineal hraneh of the 
pndic to IIm- ."kin of the ."croliim. If may al"o he referre<l through 
lh<* dorsal hramdi of tin* ptniie to the glans penis. Wlu'ii, in eases 
of renal calciilns, paiti i" hdf in the."<‘ area" it is a ^ood indi(‘ation 
that the .stone is in. or almost in, the hladder. This is esj)eeially 
true shoidd r(d'(‘rred iiaiii" in the lower area" follow those in the 
upper areas, j►ilrticnlarly those supplied hy tin* eleventh and 
twelfth dorsal, the ilioinguinal, ilioh_\ poga"tric, and the geiiito- 
<‘rnral iiervj-s. 'I'he anterior crnr.il nerve, lu'can.se of its ptnition 
iH/hind the psoas nin"cle, is fairly widl proleet(*<l from pressure 
from any l\idne\ or nri'li ral di-ortler. :ind tlu*r«d’ore referred pain 
is seldom, if ever, found in flu* region which it siipjdics. Another 
<liagn<»"lic point of great \alne is that involvenn'iit of the lower 
third of the ureter produces increa"ed fn ipiency of urination, but 
no pain during urination. In this it dilfers from lc"ions of the 
liladder, which cans«> hoih incrca."ed urination and pain. The 
/.ones id' Head arc aho of partimdar \alue in delerndning the 
exact location id’ the lc"ion. 

In soJia', hnt not in all caM" the progrc-ss of the <leseent of 
a ealcnlns, and the distention of tin- ureter above it, can he* noted 
by tlu' r«’f('rred and rctlected pains which are present. These ])ains 
eommence al>ove in the area of the tenth dorsal and jaiss down • 
through the areas of the iliac, "iiprajuibic and the ilioinguinal 
to the scrotum and the pi'uis, at which tiiiu', ns a rule, the stone 
is in tlu‘ hladder. 

KefernM] |»ains are also fell in the thigh. These Schmidt 
regards as hidug due to pressure upon the twelfth dorsal nerve 
and upini branches of the lumbar plexus by thickening of. the ^ 
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capsule. Such a causative agent is a far-fetched possibilily)* 
though the ninouiit of capsular thickening may be exceffiiTO 
would not hy any means interfere with the siirroundi^ ner^ * 
strueture*', nnkss fljere was, at the same time, an extensive peri- 
nejdirilic inflamiiiation. ’ 

For eni|iha‘-i‘., «\en though it iiaolves a .slight repetition, it 
nla^ he |MTuiiilMl to recall th.it tin* ncr\es inM»l\ed in referred 
fiain from the kidue\>-, and the are.i^ which they supply, are: 
(1) the twelfth doival, which siipplie*. the "kin of the low'cr ab¬ 
dominal and lumhar rci!iou; () tlu* ilioh\ poga-lrie, (a) iliac 

hranch, suppl.\iug the intcguiiK iit <>f the anterior uluteal region, 

» 

(h) Inpogastric hr.incli, which k di^trihiifed to the integument 
of th(‘ -uiuMpultic I'l iiiou ; (::) ilioiiii>uiu.il, supplying the intcgii- 
meiit of the up|H r inin r poitioii of the thiah ; ( t) ucnitofemoral, 
which is divideil into (.i) giiiifal hr.inch. which giM**, hranches to 
the skill (d* the scrotum, the thigli adj.ici ut to the M'l'otiim, and the 
hihia majora iu the fciii.ih', and (1>) the crural hrauidi, wdiiek * 
supplies the uppi r anti rior part of tin thigh, hi two u the regions 
supplieil h,\ the e\ti null iiit.iuion^ and the ilioinguinal, and ex¬ 
tends dow’ii as far a«' tin* niidillc third of the thigh; (.“») the ex¬ 
ternal cutaneous, di\iding into (a) an anti rior hranch. supplying 
the intcgniiKUit o\tr the antcrol.iti ral aspi ct of the thigh as far 
as the knie, (h) povirrior hranch. snppl\ing the ^kin over the 
ti'iisor fiC'ci.iv fcinon-' .ind lower portion of tin glntial region; 
(tS) till ohturator, which suhdixidi'. into (a) the anterior hranch, 
suppl\ing the integunicnt of lowir inin r third of th(‘ thigh, and 
(h) th(‘ jMisterior hranch, which Iw a hranch sujiplics the knee 
joint; (7) tlu* anti rior crural, dividing into (a) the middle 
cutaneous, which, through its (t) external hraiuh. snppliis the 
intcgtinuuit om r the rcctii'^ feniori" a" far as the kiiei-, and (2) the 
internal hranch aKo, which -nppliis the integument over the 
rectus fcnioris as far as the knee; (h) the internal eiitaneous, 
pupphing the integnnient oxir the anteromedian a^peet as far as 
the knee; and (e) the internal saphenou", w’hieh gives sensation 
to the integument over the anti rior internal portion of the leg, 
and the posterior half of the dorsum, and mesial side of the foot,; 
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|ii0 tmall aciatic, dividing into (a) the f^nteal cutaneous, 
iks^pffyiag the skin of the inferior gluteal region, as far extemallj 
#a tile great trochanter, and internally as far ns the coccyx; (b) 
inferior pudendal, supplying the skin of the upper mesial por* 
tfcnL of the thigh and also the periiu^nl bodv and anus; (c) the 



Fko. 139.— DisTiuuLiioN o* Coud Zost*! (.ittouhng to Head) and of 

ISbltVbb. 

femoral branches, snpphing tin ''kin of the posterior aspect of 
the thigh; (dj the popliti.il Im.iiuIks, wliidi an distributed to 
the poplitial space, and at Iiiims ixtind as far as tho ankle; 
(9) the piidic, ^hich, tliroiigh ir>) ‘'iijif rfic lal branch, siifiplus tho 
lateral margin of tlu pirinrum and inntr asfxct of the thigh, and 
the integiirnciit of the hirotiiin or labia iiiajoia, and through the 
inferior hemorrhoidal branehes bupjilies the external sphincter 
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and tho inff'/'iiinont of tlie anal region (Picrsol, Anatomy,” lal 
ed., i.p. i;}LH) U, l.‘jri2). 

Uifhrhd I’niiis- In the lesions of any viscus Head’s zones 
slioiiM !»<• inve'>;ligiil( <1. 'I'lieir |iresenee is of very great positive, 
thong'll flair ab'ciK-f* is of little negative, valin*. 

Jt He»-nis to he a nilo in ki'lney <liv(.;iM', :i» in <liM‘ase located 



Fkj. 140 Ahka^cm' HKKi.KeTKi) IIyi’KIiakoksia, in KIth, 11th, 12x11 Dor¬ 
sal, AM) 1st hi MH\K \'lSeKI{\L SkoMKNTS AeeOllDINO TO Head. 
'J'lu'.se are the areas alTeeteil in kiilney lesions. 


elsewhere, that the first acute atiaek of intlainination almost in- 
variahly proilnees refhi'teil ]tain, hut that later attacks are not so 
prone to ilo so, heeause, iluring tlie lirst attack, the nerve tiTinina- 
tions are so niueli injnrtd that their ability subsequently to react 
to pain stimuli is very much imjaiired. Tliis is the reason why 
hyperal gi'sie zones are not found in all eases of acute or chronic, 
recurring inllaniniation. Aeeoriling to Head. “The kidney is par¬ 
ticularly associated with tlie area of distribution of the tenth 
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.^ 0 |rsal s^ment, and to a lessor dep:n»e with that of the eleventh 
and twelfth dorsal and the fifst hiinhar segments. Disease of 
the kidney, of the renal pelvis, ami of the ureter seems to b (5 par¬ 
ticularly associated with the elevouth and twelfth dorsal and the 
first liiiiibnr segmental art'as.’’ 

The testicle reeeive's its m‘rv(‘ sujijdv from tlu' same segment 
of tlie cord as dcK's tlie kidiu'v, ami ilaM-i'Toiv ro”‘>l lesions fre¬ 
quently give rise to ])ain in the testicle. It sometimes happens 
that the pain may he fi*lt iMitin'ly in the disirihulion ar(*a of the 
lower eonl segments, eommonly assoeiali-d wiUi kidney disease, 



Fio. 141. —Mktkoi) ok I’ali'ation in Kmcitino Thnukunishs in the 

Kidneys. 

and not at all in the n|)pc‘r, si* that a lesion of the kidmy may 
sometimes Ik* mi'^taken for one of tlie hladder. 

Jh*nal pain alni is friMpiently tran''ferred aerriss the coni and 
is felt in the distrihiilion area a^-oeiated with the opposite kidmy, 
the so-e.‘illed renorciial rellex of Morris, though IVoiit, was proh- 
ably the first to draw attr'Ut'on to tl'is phenomenon. 

Tenderness.- ^remlernos is Jiresent to a greater or less extent 
in nearly i very <*ase of kidney disease. 'I'lie only exceptions arc 
new growths, which may he entirely free* of tenderness. Tho 
technique for examination for kidney tenderness is as follows: 

Have the patient’s Imwels tluj’-oogl-ly ete«»'sed hy a purgative 
previous to the examination; cause the patient to recline on the 
back; and have the limhs drawn up, {ind raise the shoulders 
(preferably on a pillow'), so that the alKlominal walls may l)c re¬ 
laxed (Fig. 141J. Place one hand, palmar surface, over the lum- 
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bar rcginn. iMaco tlu* tips of fingers of the other hand m.iho 

* i ** 

HiilK'osiu] Space anteriorly; t)H‘ii*, have the patient take a .del^'. 
breath, and at tla* sa?ne time make simultaneous pressure with* 
botii liaiid'>. It' tlie kidiK’V is displaci'd it cun be felt slipping^ 

betwjMii the liiiuers. If it i" not di-phieed it cannot he fdt. 
\Vh« I! pri ^'iiie is applied in fhi- \va_\ t<* a healthy kidney no 
pain, lliuiii'li siiinctiiiK > a scii'^e of <IiM‘omfort, is jiroduced; 
whih-, on the oilier li.ind, if iln‘ ki'liieN i>. dixea-ed the patient 
iiniiie<liat( l_\ eutiiphiliix nt xt M>ie p.iin. U.in^ohotf palpates 
sininllani <»iix|\ nti huth x|d*^, wilh the thiinihx along the last 
rib from within outward, and lliiix lindx the tender f<K'i. £. H. 
'riiompsiin :;i\es ,i xomc wImt siniil.ir method for eliciting 
tendernexs in knlrn ^ lesioiix, i xp( d.illx in reii.il c.ilcnlus. *‘IIe 
stamls lN‘)iind the patnnt and pl.ieex the thiimlK of both hands 
nmh*r llu* Iax| ribs and then so xpro.nls the tinners o\er the abdo> 
nu‘n that wInn tin* p.iiiiiit n l.ixex the abdomimil walls, by bend* 
inn forward, the kidne\x :irc piixln i| up toward the x|,im>; then, 
as the patient s|r.iinlilens np, the ibnmbs are xfronnly jiressed in. 

If a renal ealenliix is pi«*srnt the [taliint will «piiekly bend over 
to the alb‘eted sid<*.” 

In some eases it oe(Msionail\ liapjieiis, in kidmw lesions, that 
eoniraelion of the pso.ix miiscle m.i\ «*anse pain. This may be 
d(‘monx|rated b\ Inninu tin* ]Mtnnt. afti r b.ninn tlexiMl the thigh 
upon tin* abdoiium, Midd(nl\ strainbli'ii tlie limb. 'I'lic pain, so 
jtro<lnccd b\ ibis m.ineintn', is de»‘p down in the iliac region of 
th(' sitle iinolxed. 

The jtoinis where tenderness are most marked are (1) in the 
subcostal annle, between the marnin of the erector sjiina* and the 
last rib; (_) on the outer snrfae(‘ of tii(‘ tliiirb, about the iliac 
ert‘st; and (.‘51 on tin* abihnnen, Ih-Iow the free margin of the 
tenth rib. 'I'lu* temlerness max be dixided inti» the superficial 
and the de(‘{). 

Snperlieial leinlenuss ami lix pi rali;<‘sia are useful in outlin¬ 
ing the zoui's of Ili'ad, while di*ep tenderness is a means of prac¬ 
tical xaliu' in tlu‘ diaunosis of deeplx situated lesions. Should 
tenderness be assoeiatml xxdth ed<*ma it is almost pathognomonic of 
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7 « dieep-seated iuflainniation. PiTfussit)!! is vt>pj useful in exactly 
"^’'iocalizing the boundaries of n'ual temleniess. 

'Y Tenderness of the lovtr segment of the under can bo dofer- 
* mined by palpation thiMUiih the vaijina or rectum, hi case of 
inflanunatioi), pn'ssiirt' exert¬ 
ed upon it |)ro(l:i: pain, 

which is ri'ferretl io tlie -ame 
areas as is tlie pain di.e lo in- 
volveinent of ilw lower 
nicnt of the hljohler. I’ender- 
ness is very niai'ked in inher- 
cnlosi-i of the ureter, or in 
lireteropyelit ie inllaiionations. 

In some ea-e^ a stom*, it 
lodjied ill the lower >ei;men( 
of tlu' iirefi r, eaii l*e fell from 
the vaeina or reeliim hv the 

f 

palpal in .r linirer. 'I'lie upper 
segment of ilie ureter cannot 
be satisfactorily palpated. 

Factors Influencing Pro¬ 
duction of Pain. Kiiciors in 
fiuencing llie prodiK'lion of 
pain in kidney and ureteral 
lesicdis are: 

( 1 ) 'I'hr I*ofiilii)n of the 
Palirni. 'I'lie patient always 
assumes the jKifttiire of great¬ 
est eas(‘. In intlammaiory 
lesiun.-i he may lie «>n the -ide 
in which the lesion is lo¬ 
cated, altiioiigh as a rule ho 
lies upon the opposite one. 

Ilowtver, in iie])hropio.-is the patiimt is most eoinforluhlc when 
lying upon the healthy .side. During an aeiito renal attack he 
reclines in a seini-jirone position, with the back slightly arched, 
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and tlie limbs flexed upon the abdomen, so that the abdomiud^f 
muscles an^ relaxcMl. When standing the patient generally henda 
forward atid grasps the side of the body, pressing in on the lumhikf. 
region with the tininibs, and on the iliac region with the flat 
of the liand. 

(2) Mol inn of III!' I*alirni in IlchiHon to Pain Production,'^ 
In all diseases of the kidney or ureter dm* to obstruction of the 
ureter, <»r l«i an inflanimatorv pro<*ess, motion of any kind is more 
or less (lainfiil. 'I'liis is especially true of those movenionts asso¬ 
ciated with shfH-k (vibration), as liorseliaek riding, or movements 
in which tiu- kidney is subjected to pref>Mire; for instance, cough¬ 
ing, sneezing, <leep breathing, rowing, bending, stooping, or the 
lifting of beavv weichls. All of these inevenients throw great 
pressure upon the .sen><itized kidney and so produce |>ain. In some 
cases forcible lle\ion of the thigh eaiises pain. 'Fliis is due to 
the eontraction of the psoas ninsele, eauxing either a <lrngging or 
a pressure upon the all'eclcd ki«lney. 

(J{) Piirnlion of h'ithn'f/ Pain.- l*ain that is sharp, sudden 
and spasnnalic, <*timing cpiiekly and passing away just as (juickly, 
generally indicates a lesion of transitory activity, ])rt»bal>ly a 
calcidus. Pains of grc'ater severity and more eon>tant duration 
in<li(‘at(> a lesion (»f more permanence and greater gravity. The 
])ersi.slt*nce <»f tenderiu'.ss for some time after the ])ain has ceased 
i.s eharaet<‘ristic of infarct. 

Absence of Pain in Kidney Lesions.—Pain is generally absent 
in tin* following lesions the kidney: new growtiis, acute and 
chronic nephritis, and fatty and amyhuil tlegeiieration of the 
kidnev. 

ft 

Symptoms Associated with Pain Phenomena.—Symi>tom.s as- 
Biu'iated with pain phenomena in kidmy lesions are: (1) muscu¬ 
lar rigidity, which is frequent on the nlfected side; (2) frequency 
of urination; (d) urinary tenesmus; (4) the juvaence of patho¬ 
logical products in the urine; (ft) the presence of a tumor in the 
kidney region; ((>1 the presence of edema, both localized and 
general. 

£dema localized to the kidney area is present in cases of peri- 
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tuephiitis, inflammation, and abscess formation. Should edema 
be present under the eyes of thost* who complain of pain in the 
^ lumbar re^^ion it is a fair indication of nephritio trouble. Gener¬ 
alized edema only occurs late in lu^pliritic processes. 

Pain in Diagnosis of Kidney Lesions.- Aftc'r a review of tho 
anatomy, rclntion^hij). and pain-piMdiicint<: factors in kidney 
disease, it is well airain lo recall In tiiind, in a bri(>f sununary, 
the value of ])ain in the <lla<;nnsl^ uf kidney li^'inns. llesidos 
pain the principal means that an* of use in dia^nosini' lesions of 
the kidnc\ are tin* prest iiee ol a tninor and tla* eliaraeter of the 
urine. 

(1) Should pain he pnsent in the kidn(*v areas without 
tumor, and at the same time pits shonhl Ih* found in tin* urine, 
and this he ai'companied h\ a e\siitis, uitli or without h(*matnria, 
it indicates a renal tnherenlosis. if pns i-> present in tin* nrino, 
without e\stills, and with «ir without heimitnri.i, n*nal cah'nliis is 
prohahl\ pn*"! nt, 'Fhe X rax, .is a rule, will (lis<*lose the .stone. 
In calculus the pain is m.ide xxorse h\ nioxenient and may bo 
refcrre<l to the n(‘<‘k ol the hhohh r. Should no pits, hut, inst<*ad, 
blood, he found in the mine, tin* following sh«>nld he considered 
as cau-alixe factors: eanei r, hem.itnrie nephritis, papillomata or 
an/riomata of the r(*nal peixis, ami renal eoii;restion. 

{’2) If ]>ain is present in the kidmy anas and is assm-iated 
with tumor, the folloxxiiii* should he in(|nired into: fa) tho 
presence «»f pns in the urine, .leeompanied hy a exstitis, with or 
without hematuria, imlie.it(*s a lixni'oriejihrosii; (h) the ahseneo 
of pus in the urine and fretdom from exstilis and h(*matiiria aro 
almost |i.itho;;nomonie of aseptic hxdrom phro»is or of float in)' kid¬ 
ney, with or witlnmt mo<h*rate ret(*ntion of urine; fc) the pres¬ 
ence of a hematuria xxith neither pns in the urine nr>r a cystitis, 
most frequently points to eanerT, e-peeially if the hematuria 
usually occurs at nijrht or on axxakenin)r. In all chm*h of kidney 
involvement tlie exstoscope should he nwfl to tell which is the 
affected kiilney. 

Pain in the lumbar repifui may l»e due to h*sipns of other 
coga^, as well as to those of the kidney, and these should be diag- 
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nosed from kidney lesions. The lesions sometimes so mistaken are. 
iliosaeral^da and iliornyalpu, and are distinpniished from kidney 
lesions liy the following: (1) they produce no enlargement in the 
lurnhar region and no tiiinor can he felt hy 1 ransnhdominal palpa¬ 
tion; (2) s(o<»[iing ainl hending of the body are painful and, as 
(hallielin lias poinleil oul, iho-o alllicted hy ilie ahove-named condi¬ 
tions ar<- nnahle, upon jiri.'-ing in llie morning, to button their 
IkioIs or t<i jiick up anything fr<un the ground; (13) gross urinary 
ehangi'S are alisenl. 


DIFFERENTIAL DIAGNOSIS OF KIDNEY DISEASES 

CAUSING PAIN 

After a general eoii'-iileration nf kidney paiii' it is necessary 
to partic\dari/.e and to revii-w separately the different, lesions, 
d'he order in which they will he considered is as follows: (1) 
nuivahh* kidney; () renal infarct; (‘1) congestion; (1) inflain- 
inalion, aeiiti* and elironie; (.‘») peri- ami ]»aran(*phritis; (fi) 
rupture of the kidney; (7) t idierenlosis of the kidney; ( K) new 
growths of tli(‘kidney; (!)) pyelitis; (10) hydronephrosis; (11) 
nuial eah-ulns. 

Movable Kidney. This is a veay common lesion. Out of two 
hundred patients it was present ele\en times, but in only one case 
were lla’re any symptoms nderahle to it (.lolnistoiO. 1) is thir¬ 
teen times more fre«pient on the right side than on the left. Kven 
allowing for its rarity in the usual class of patients, it cannot be 
dcTiied that it is the cause of a large proportion of the abdominal 
discomforts usually «’ncotintcretl. Ilowe\er, freejnency of this eon- 
ilition is probably slightly exaggerated by Kelly, who say.s that 
sixty per cent, of the c.-ises of ill-deliiHMl. right-.sided pain are due 
to tnmhle in the kidney, which tronhh' is usually a displacement, 
with a kinking of the ureter and retention of the urine in the 
renal jadvis. 

Analomiral rmj.vtV/cm/m/t.s-.— Normally, the kidney is a mod¬ 
erately movable organ, slight elevation and tlepression being asso¬ 
ciated with the up-and-down movement of the diaphragm in 
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breathing. This freedom r»f motion is permitted by the rather 
loose connection of the kidney with the surrounding strueturea. 
It is retroperitoneal and is in close relationship with the dla* 
phragni. IJolh kidney>i are inclosed in perirenal fascia which 
divi<les into two laxers. 'Fhe anterior layer ])as8es across the 
great \ossfK and nfrxe*- (>.n(‘h si'' lh«i’'e from the renal plexus, the 
solar, el(\nith and twilftli dorsal, ilioiiiLOiinal and iliohyiX)ga8* 
trie), ami joiii' the iiomolo'^oii" la\er nf flu* opposite si<le. The 
pftsterior la\er passes Iteliind the kidmy and i*' atta<'hed to the 
spine. Alio\e, liolh rii''e inti> the iliaphrairin, while below they 
merge ln|i» the fatly s|||)p) rifoiieal ti'^sne nf the iliac fossa. This 
strnctnrai formation [k nnils considerable n)eand-f|own move- 
ineiit, while anterior or posterior displ.ie* nn nt is limited. The 
kidiM Vs are joim-d on the right "{(le to the li\tr, colon, and duo¬ 
denum, while on tile left (lie colon and the sp]e< n are in intimate 
n latioiiship. It is b(‘caiise of these conmetions that displace¬ 
ment frecpieiitly prodm-es symptoms of diseonifort ami even of 
pain in thes»* associated organs. 

In displacement of the kidney nmsi of the pull 
is made upon the diaphragm and llu' lumbar fascia. The-'C are 
supplied In the tenth, <'h\(‘nth, and twelfth intcn'O'stal and the 
iirsi liinihar ncr\es. 'riierefore it follows that tin* (lain and discom¬ 
fort in displai'cmcut will he railiated o\cr th(‘ lower abdominal w'all 
and th(> back. Such is the case. V» t e\erN person ha\ing a mova¬ 
ble kiducN does not ^■ompl.^in of ]iain. Imleed, in many ]MMiple a 
consid(‘rahle aniplilmh of nio\enu'nt .ind <d’ displacement are pres¬ 
ent without ;in\ sxniptoms; ii is only win n the displacement be¬ 
gins to <'ausi' disiurhancis in other organs that the patient be¬ 
comes aware of the ]»atholog\. Krom this time on the unfortunate 
individual Ini'] ent(>red the realm of the ne|)hroptotic, and is 
subje<*t to constant distres.s and iliscomfort. The first distress 
from which he sulVers is that of a juilHng and a dragging in the 
lower lumbar region. The discomfort may lavome so great that 
the patient walks in a .stoojiing }) 0 '>ture, though this posture is 
more eharaeterislie of the eiiteroptosis, with which, as a rule, 
nephroptosis is associateil, the nephroptosis being but one symp- 
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Ibill <kf the g^^eraliased condition. In renal displacement other 
catxaes for later pain production are due to kinking or twisting of 
the renal pedicle, which canws: (O distention of the renal pel¬ 
vis, because of complete or partial olistnietion of the ureter, and 
(2) distention of the renal pareiieliMiia, because (»f renal eongcs- 
ticm, which is the result of partial obstruction of the venous tlow. 
In both these cases the ptiiii is due t(> the stuldcu increase of intrn- 
capsulur pressure, llolli situulale, in sc\crit\ .lud suddeuness of 
onset, the pain of renal calculus. In soiue c.isrs a luoxable kidney 
may also bo tbe soat of calculus, p\»*litis, tuberculosis, or inflain- 
mation, and these rise to their own l,\pical sMuptoius, in addi 
tion to those of th(‘ displacement. A diil'ereiituil point of valuo 
in the diagnosis is that a dise.tsed kidney is lemh'r on pressure, 
while one which is only displ.iejMl is uui tender. 

Location of the Lain.- bocjil pain is gem-ralK absent in mov¬ 
able kidney, thouah there is present a const,luf sensiili<m of pull¬ 
ing or of draiTi^ing in the luinh.ir region. In contrtidistin<'tion to 
local })ain is the fre«|uency with which n ferred pains (the so 
called r.'uli.iting ]).‘iins) are buind. I’hey are din* to the drag aiul 
pull upon the muwes, which li(‘ in close relationship to tin* kidnc'y, 
such as the (dexenth and twilfth dorsal, the ilioinguinal, iliohypo¬ 
gastric, and, at tlnu‘s, e\tn the <Tural or the sciatic. Pulling and 
dragging on these cause pain anti disctuufttrl in the Ittwer abdomi¬ 
nal AX’all, the outer ami inner side ttf the thigh, or, in some eahcs, 
in the genitalia. Th<> pain in th(‘ slitiuhler, which Kelly states is 
som(>times ]»re-ent, pmb.ddx is lim* to tr.iction <»n the diajthragm, 
the irritation iN'ing carrieti thtoiigh the phn iiic to the supra- 
acroinial ner\<‘s, ami themh- t(» their tlistributitm oxer tin* shoulder. 
True reileetetl pain is sehhun found in di-placetl kidney, except 
W’hen a state of very acute etuigestitm, from xenons stasis or 
intlammation, occurs in the affected organ. Then pain is felt in 
the kidney zones; in .some cases it is felt in the kidney zone on' 
the side opposites to the one affected. This ])ain is probably trans¬ 
mitted through the .sympathetic nervous system to the cord, and 
thence to the body wall on the opposite side. 

Kelly, quoting from Ufoullin, reports a case where the pain 
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was in the; c‘pif;asfriiim, shooting around to the back and ahonl' 
dors. It invariably canip on one-quarter to one-half an hour' 
after eafing; so)i«l f<*o(l made it worse, vomiting was frequent, 
and seemed fo relifve the jaiin. The reelining position eased the 
sympbnii-. Kelly (piotjs Ibis as a <‘ase of referred pain from the 
kidney, but il is dillieiili to see why if is not one of gastric ulcer, 
'rile voiiiihis at times (•uniaiiie<l blund and all the symptoms, man¬ 
ner of pain pmdiielion, its ndV-rinci', and ebaraeter would indi¬ 
cate the lesi<»n to be nb’er of tlir* siomaeli. 'File relief coming 
after the ki«lney sii'pensinii was ilm*, it would seem, more to the 
r<‘st in bed than to the operation on lbi‘ kidney. In addition to 
the symploiiis di tailed al»o\e as re'^nlling from displaced kidney, 
then* also resnll gall duct colic, jaundice, and other symptoms 
wbi<di are referable t«> the liver and it" appemlages, ami are due 
fo tlui pressure' of lh<' right kidney against the c.immon bil(‘ duct. 

('Iiitntrlrr nf Hie /‘din in liixjildVi f/ Ixidin’if.- 'rin* ]uiin may 
be (d a constant, dragging, or aching character, and may lj(* either 
mild or very se\eri‘. In certain cases it is so slight that thc|)atieiit is 
not aware of its pre-euce unless hi" attention is ilire<'ted to the 
disphn'i'ineiit. in otiu'r cases he is always in great distress. Jn 
all <*ases, when pn'seiit, the pain is uniilc worse by standing or by 
exerc'ising, and is generally relie\ed by lying «lown. In some 
wonu'u flu* pain, as a rule, is worse* during the menstrual period. 
In others it is worse at night tinu'. after tin* reimojil of the ctu'set, 
while in still others it may be present whi'ii the patii'iit is lying 
in bed, but promptly disajipi'ars when, on arising in the morning, 
the corset is put on. (lenerally. ihongh, n'clining in bed relieves 


the pain. 

Paroxysmal pains are also freipient in kidiu-y dispbu'ement. 
'Phey wen* lii'st described by Hii'tl in IMII, and are due to 
torsion or kinking of the ureter, with ihi* consequent acute hydro- 
iiephri\sis. 'Pliat such a twist or kinking is the causative agent in 
the ]>rodncliou of the pain of this condition would seem to be 
verilied from the fact that similar pains may be produced by arti¬ 


ficial distention of the ]>elvis of the kidney by sterile water. In 
addition to the hydronephrosis, it is likely that torsion of the renal 
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(especiaUj the vein), by causing a sudden increase of the 


wtracapsular tension, may also be a jiartinl factor in the pain of 
the soealled crises. The attack is gi'iK'raily acc«»inpaiiicd by nau- 
aea and vomiting. It frequently takes place as a sudden increase 
of existing symptoms aiul, as a rule, I'olluws <'\ces«iive or vitdent 
motion, eith(*r in tlu’ form of «'X<’rci>e or in tin* jolting ineid(*nt 
to riding horseback, or jonrm*ying in >priiiglcss wagons over 
rough roads. In Mmie caf«cs indi-crclion in diet may induct* (lie 
pains. Generally, the attack snbsitles as (piickly as it began, 
though soreiu*ss in the loin may persist for sonic time. 'IIm' at¬ 
tack, as a rule, is a-sociated with a w<>ak and rapid pulse, cold, 
clammy perspiration, and signs of collapse. It generally pas.s(*s 
off in a few hours, bin may last for days. Should the jiaiii be duo 
to torsion of all the renal ve—els, with coii»etpicnl renal cong<*s- 
tioii and incrc'ased infracajtsular pressure, it does not at once pass 
off on relief td' the* eoiidilioii, but persists as a soreness in tin* 
kidney region for some time (.lolniston). A transient ptdynria 
follows tacli paro.xysnial attack. 

Assot'idfftl Si/iiijtiunis. ddie syin|>toms assoeiated with mov¬ 
able kitlney are: 


(1) 'riie rriiiary Changes. 'I'lie urine varies greatly in the 
tluily (piantity. During the tinn* of the acute torsion the quantity 
of the urine i* decn ased and blood, albiiinin, and casts may be 
present. Imine.liati'ly afi«M* the attack tin* cpianiity of tin* urine, is 
greatly im‘rea-e«l and it becomes dearer, though hlood is r»cea- 
sionully present, as wdl as albumin and casts. I’ainfnI iirinatimi 
also is jireseiit at time-. 

(2) A tumor dm* to hydronephrosis may be imled ‘luring the 
attack. It disujipiars after the hydronephrosis is relieved. -In 
some eases tlu' tumor may represent only the ki<lney. If such 
i.s the case, the kidney can l«* replaced by mani[inlation and the 
tumor then disajipears. 

(3) Digestive disinrbancr*s, such as fa) flatulence, which is 
the result both of jiressure by the, kidney on the intestine and of 
the transmission of nervous stre.ss from the kidney to the intes¬ 
tines, the latter lx;ing due to the intimate association of the two 
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organs through the nervous system, (b) nausea and vomitis^l^ 
which arc \cry freejnent. ' 

(4) ( 'r•ll^tipation may he due to pressure on and obstnietioi|l 
of the hnw< 1 hy the kidney. 

I'mdi nn When Ji Tnf»\ahl«' kidney is pressed between the 
finder’' the patifiit heU a jweiiliar, ‘'iekejiing sensation, similar 
to that hit when pns^ure is made «*n the testicle. If, instead 
(»!' lli(' si<*kenin” sensation, |)ain results, scune intlammatr>ry lesion 
of I he kidiie\ or some eondiiioii prodneiiiir inen-ascd intranephritic 
tt'iision is present, h'aeteirs inllinmeiti” the proeliietioii of pain in 
nMi\al)le kitliuy an-: (I) tlie positiem of the |».iii<*nt; standing, 
esp<‘eiall\ if e«>rscls or kidne_\ pads an- iu»t worn, is jn'ovocative 
of \<'r\ scNore* elislri'ss. L\inu down imniiMli.itel_\ nlieves the 


pain. 

( ) Motion; all \ iohuit motions cause painful <»r elistressing 

sMuptoms. Such moiious as urt* present in jum|)iu!r, running, 
anil swiiumiu!* are the most active. 

Ja'sioiis with uiovahle kiihuy an-: (1) e-uteroplosis, which is 
a coiutuoulx associated e-ouelitiem, and eifie u is the- piimarv cause 
of the- kielue-\ le-sie)u; the* t\iupau_\, whie-h m.i_\ lx- jere-seiit in 
ue‘j»lir<e|tle)si.s, is metre- a si<iu etf the* lie-ue-ral e-ule-nepteisi^ than of the 
luetxahle- kielue-\ ; ( ue*ura''the-uia fn-epieutlv ae*e-euuj)anies niov- 
ahle* kielue-_\, aiie] is prethahlv elue* lei the- jire*~sure> aiul pull upon 
the* ahelominal s\uipathe-tie* h\ the* ilisplae*e*el oryan. 

Renal Infarction. In re>ual infare-t pain is of great value m 


feirmiui* a diagnosis. 


1'he* infarction m.i,\ he* e*ithe*r septic or 


jisi-ptic. In the* si>|)tie* \.irie-l\ the* e-mholus is iufe-e-te'e| aiiel is pre»- 
elue-ti\e* eif much iiieire* pain than is the* non infi*e*le*el t\pe*. Siioulel 


the* e*ud)eihis he- iufe-e*te-el, afte*r the* infarction has eie*curre-el there is 


a slow iucre*ase* in the* pain. I’aiu .luel chills of graelually increas¬ 
ing se*\e-rit.v, arising in a case in whie*h the*y jirev iem.sly have been 
ahscjjt, are sii*ns that infe-ctiem has eie*e'urre'e1. 

f 'e7n,s'e’.s*.--The* causes eif ])aiu in infarctiem are*, ae*e*ording to 
Ilaljierin: (1) ittsult tei the ivual })le*xus, (2) pc*rirenal inflamma¬ 
tion or inflammatory re*ne*tion, and (3) tension on the kidney 
capsule fllalperin). , 



DIFFERENTIAL DIAGNOSIS—MOVABLE KIDNEY 
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Type of l*ain. —Tlio pain is sudden, burning, or stabbing in 
fhanu'lfr, and i*< entirely free from any tendency to paroxysms* 
It nia,\ Ih' felt in tli(> eeniral part of tlie abdomen (Jolmston) or 
may lx* ultliont any detinilc* loeah^'ation. A prnnt of value in the 
(liagnM-i«- of n nal inl'.in-f i- tliat in im ea<e <bM*> the ])ain radiate 
into tlie iniiiiiiial n-::ion or to the "(‘iiitalia. Violent motion of 
all kind', -in-li a.'^ i'iiiiiiiii<!, jllnl|)inL^ eoiii'liinu', and !<n<‘e/ing, in- 
en-a'c^ it i:reatl\. 'I In- iio-itii.n of i:n-al<-'l eas<* i>, one in which 
tin* patient r^■^•liln•'^ on tin* 'id«* of tin* h*'ion. '!'(nderiK'SS is 
jire'cnl o\er the alVeeted kidiiev, parti<*iilarly lo\var<l the back in 
the eo^to\ertehral ani!le. Anteriorl\, tin* alHhiininal inn-eles are 
(*onlra(*lei| and n*ndei' dillii-iilt deep palp.itioii, so that deep ten- 
derm*',*^ i'< hard to (*li(*it, althoimh the dillH'^c* teinlerness which is 
jires<-ni i- ca'ilx defined. I ’(*reii’''ion i*. a \alnalih* ni(*ans of 
diaiiiio'is in ihi', di'order .ind nion* ilelinitely 1 le.di/e- the tender¬ 
ness than doi*', palpation. 

nil]i n iilinl ('(»ndit ion*' eau-in” pain from which 

i'(*nal infar(*tion niii't lu* diai'iio-ed are: (i| appendi(‘iti'*:, (2) 
gas| raliiia, (.‘I) |Mrforati\(* p(*i iionii i', (!) a<*nte il(*ii', (." ) gall 
'loni*s, (»i) h*ad eolie, (7) einhidi'iii <d t*iih(*r ot the ni«*senteric 
arteri**', ('>) gastric* (*ri'i*s. (it) |i*'i(*n' <d' the kidney or of the 
nr<*t«*r, >iu*h a^ (a) t<ir'ion of the ureter, which may oci*nr in wau- 
d<*ring kidne\. ( h ) p.irow-nial t*\.iccrhatioii' «if chnuiic nephritis, 
(e) ealeidu' colic*, (d) p'eiidoc-alenlii.'* (*olii*, from plniminu’of the 
nn*ler with dc'-hri^, of c*ith(*r fnhc*renlon'> or iieopla.-tic* origin, 
Mood clots, or h.Ndatid', or from ol^trii(*tii»n from catarrhal swell¬ 
ing of tin* miii-ou' mi*mhrain‘, or from functional 'jia.^m of the 
urc‘ler. 

.l.vN’oc/cf/fc/ Sj/inji/niiis. S\mptom>j a.sMK*iatc*d with renal in¬ 
farct are: cliangc*x and \ariation«^ in tin* cpiantitN of tin* urine. In 
thi*earl\ stage* td't he at tack tin* secreti(»n «d’ urine mav Ik* greatlv 
diminished or ma_\ c*ntirely c-ea-c*. Tin* urine aNo always contains 
Mood, which. In the non-infi*cted i*a'(*>, may lx* prc'seiit alone, but, 
if the* infarct is infectc*d, pus and bacteria are aUo to be found. 
(\)nsid(*rahle albumin and epithelial casts are present in the urine 
during the early stagi's of the infarction. Vomiting and hieenu gb . ^ 
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mg are also coitimon. Frequently tliere is a history of an asso¬ 
ciated or of a previous infectious (iiseiiso. 

Hamatiiilh Nephralgia. —llematuric nephralgia (Snhattier) is 
a term used to designate a pain of the kidney that is without 
a definite causative lesion. In niany (•:ise> it seems to in' an 
essential neuralgia. That there is nmst junhahly some defiiiite 
organic ba.sis for this varicMy (d’ kidney j)ain ean be judp'd from 
the association of the pain willi a hemaluria. 'IMu* productive 
agency S(‘ems to he a eongf^lion of the aiMi\i' l.'pe. 'I’he absence 
of albumin in tiu* urine in this di.Miriler tioes not argm' against 
the presence f»f a eongestioti, for the kidney may he e\l<‘nsively 
diseased without tlu* pre-<<‘ne(* of all>nmin in tin* urine, as lias In'en 
proven time after lime hy i-xamination <d' kiiineys reiimved for 
nephralgia. In liematuric n(‘|)hralgia one or Imlli kidneys may ho 
affected. 

In some cases, however, hematuria may lie present without 
any accompanying j>ain. 'I'his n>^nally occurs when c»»agnlation 
of the blooil lias not taken place in the renal pelvis. When it. has 
occurred, s|»a'modic pain, typical of nreleral ohslnicli<in, is felt. 
This varii'ty of luanorrhace and jiain production is freipient in 
renal tuhercnlo.«.is, rmial tninor'^, and the like. A part id' the pain 
present in renal hemorrhage owes its origin to distention (d’ the 
renal jielvi.s with blood. 

The prcsein'e of pain and tenderm-ss in association with well- 
defiTied Head's /ones may he of inotirnahle henelit in hr-lping to 
deciile whether one or both kidneys irt’e affected by the inflam¬ 
matory ju-oi'e-.^. 'I’lie drdinite localization is of very great jirae- 
tical value in tin* operation of ca|>-'nlo|omy or sn'-pen>ion. Should 
only oiH‘ kidm-y Ik* dis|daced it is nec<*s.«ary to .■>ling tip only one, 
and it is mo.-t imjiortanl to know which one. 

Diflammation of the Kidney. — Inflammation of the kidney may 
be considered under two divisions: f 1) eongestion, and (2“) 
inflammation, which, in turn, may he divided into the acute and 
the chronic. 

Congestion. —Preliminary to inflammation of any kind is 
congestion^ which is very common and is frequently encountered 
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during ordinary colds and in various infectious disorders, tit 
of two types, (a) passive and (b) active. Passive congestion^ Iff 
a rule, is not painful, only the active variety being sot The (MllSb 
of j)jiin in active renal congestion is the hyperemia (induced by 
local initant^j and ili(‘ resulting ti^nsion on the capsule. It is of 
a <lnll, aching cliaractr*r, and i'l made wot'^c on movement. Deep 
br(‘.itliing seems to cause more di'>lress than does simple motion. 
A characterislic }M)int, diirerenliating coni»estion pain from lum¬ 
bago, is that in liirjih.igo the pain is worse in the inorning and im- 
jtroves as the (hi,> adv.iiices; whi]»‘ in cong<*stion the pain is better 
in lh('mol ning and is worse in the evening. Also, the pain of lum¬ 
bago is increaseil on jiressiire and is eased hy fixation, while the 
kidnev-congestion pain is not eas(«d l>v fix.ition with adhesive 
straps and is very siven* on ili'ej) juH'^siirc. in aciiti* congestion 
distnrlianci s of sens.ition in Head's /ones an preseit; the urine 

also shows the ellect of tlie circulatory disturhaiices and contains 

■ 

albumin and casts (blood) to a variable degree. The quantity 
daily (diminated is also diminished. The use of digitalis eases a 
]»assi\e, vvhih* it iiicriasi's an active congestion. Then' are all 
degrei's of cong< sfinii. Smne may he so slight th.it thev (‘ause but 
the slightest of tr.iiisitorv disturh.inees, whili' others may be of 
such seveiitv tluit they jirodiiee sMiijitoiiis as sou>re as those found 
in iiitl.immatioii. 

A ease illiistr.iting the ])ain phenomena in eongostion of the 
kiiluey is tli.it of a voiiiig man who, at the time of the taking of 
the historv, had a congestive inHammatory legion of the kidney, 
with an .issoeiated jdeural etfiision whieh exti'iidt'd as high as the 
fifth dorsal vertehr.i. lie had .i well-marked hvperalgi*sie zone 
e.xteiiding from the spine .ironnd the laxly to the right iliac region.* 
This hvi)eralgi"«ie .iiva was thought to he due to the kidney. If it 
were duo to a nephritis, the hyperalgesia would probably be bi- 
l.lteral; eoiiseqmntlv the areas df h_v peralge^ia would be present 
on both sides and would be sonuwvliat .svmmetric.d in outline. 
The areas of liv])eralgesia in this p.itieut were present only on one 
side and strapjiing did not ease the pain. (If the pain was due 
entirely to pleurisy, strap])iug the chest would probably hav<» 
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il) (Consequently, it would seem that the condition was 
pi unilateral congestion. The figure below is an outline in 
^IRrl^ch the cutaneous hyperalgesic area is defined. 

', InyLAMscATiON (Nkpiikitis).— Afuto infljniiiimtioii of the 
hidney invariably causes ])aiu, the int(‘nsit^ <»f ^vll^eh depends 
Upon the degree of the kidney enu 4 *j*slioii and tin* linn* wliieh tlie 
kidney has hud to .nljiist itself to tin* cireul.iton cli.iiiges. The 


Area of hyper* 
Bigeaia 

Aren ot maxi- 
vum teoder- 
beas 




liJh nb 
Arm Ilf iiiiixi- 
iiiiiiii ti iidi r- 

lll Ml 

Aim Ilf h\ptl^ 
ulguaiu 


Fig. 143 .—Aula oi Hi plualoksia in C'onc.i.siion oi Kidnky. 


pain IS a imieli aggiM\at(*d form of tin* aching pr(*sent in the 
kidney areas when the knlin*} is aentel^\ congested. 1 nliiimmation 
is one of tin* disordeis of tin* kidney in which s( nsory dislnrl)anc(*s 
in Head’s /ones an \ery plainly marked. Their presencf* should 
lead, with almost <i certainty, to tin* corr(*ct diagnosis. In r(*n,d 
inflanimution the iiriin* contains casts atid is loadi d with ulhiiniin. 
An interesting ami valii.ihle ])oint in tin* fliagnosis of this condi¬ 
tion is the co-relation betwe(*n tin* e\tent <jf tin* Ibad /on(*s and 
tlie intensiti of the jiain and teiidcrn(*ss for, as tin* h> p< ralg(*sia 
(in Head’s /ones) heconies less extensivf*, the p.iin and tendern(*ss 
also gradually diminish. A ])eculiarit_) of inflammatory kidne;> 
pains is that tln i neier lx*corne paro\\smal, but an* always char 
acterized hi dull, constant aching. Stooping is not painful, but 
local tenderness i.s marked. A good way tf) elicit t(*nd(*rriess is by 
percussion, and the best way to percuss is with the whole hand, 
t}ie blow being delivered by the ulnar edge of the open hand. Xhe 
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referred pain is not constant. In a bilateral lesipn it may 1>6 
ent only on one side, and in a unilateral disorder it may be'on, 
the side o|)j)osite to tlie one involved. The zones of Head are of 
particular value in d(*cidinjj^ whitdi of the two kidneys is involved, 
Iweaiise they are present almost invariably only on the involved 
side. If the sid>jeciiv<‘ pain slioul*! Ik- on one side and Head’s 
zones sluMild be |»res<-nt on the opposite si<le, the latter would be 
th<! side inv<>lved. Tenderness may be present on both sides, even 
when only one kidney is tIiM-asc-d. or it may 1 m* fonml in the aide 
opj)osit»- to the (tile in which the diseased kidney is located. 

Kefern-d pain due to inllanimatittn of the kidney par(‘nehyma 
is uncommon. When presi-nt it shows that tla- intlammatpm has 
extended outside of the ca|)snle inttt the adjacent ]ierirenHl tissues, 
and that a perim-phrilic abscess has formed. 

In some cases of nephritis pain is felt in tla* epigastrium. 
Soinelimes, also, a dull achiiii^ is |)resent across the loins. Kayer 
has observed that in acute* nephritis there is nev(*r any retraction 
of the testich* or radiation (»f the jiain into the i^roin, such as are 
so fr('(pient in renal calculus. 

In kidiu-y disease* should the* pains be-e-euue* •rene*ralized it is 
ve*ry ofte*n a siiiii eef an e*arly fatal termination, b(*e*ause n'euoral- 
i/.e*d pains are* the re*sull of a ii’enerali/e'd to\e*mia rathe*r than of 
the* loe-al j»re>e'e*ss, and a ueiu.i-jdi/ed toxe-mia eie-curs only in the 
riieist seve-re aiiel usually fatal e-ase*s. 

('Iiromc I/i//(iuima/l(iti. - In e*euilraelistinetion tei acute inflam¬ 
mation, (*hronie‘ inliammatiem, as a rule, pre)elue(*s no pain that 
mi«»ht Im* of value* in forminjj; a diagnosis. 

(’u.\RAe'ri;i{ e)K Pain in Ni:eiiurns.—Tn many cases nephritis 
may be ])r(*se*nt feu* ye'ars, and imt jireieluee* the slightest eliscom- 
fort, while* ill e»the-r e-ase-s, ve*ry shortly after its origin, pains of 
great sev(*rity, ge m rally ]>are;>xysnial in tyjie, may ensue. These 
pareixysnial pains are elue tei an intermittent congestion of the 
kidiu'v. At the time* of these congestions blood, as a rule, is pres¬ 
ent in the urine. 

Oth(*r pains associate'd with nephritis are the neuralgias and 
the pains due to neuritis. Headache is the most frequently asso-. 
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.^jjkted paizL It comes on periodically (at fairly r^lar inter- 
.yala) and, like migraine, may be limited to one side (bemi- 
erania). It is located in various regions of the head. It may be 
frontal, occipital, temporal, or occipito-froiital, the occipital form 
being the most common. Frequently it is of a throbbing char¬ 
acter. 

Associated Symptoms. —The symptoms accompanying neph¬ 
ritis are: (1) the presence of albumin, ca.sts, and blood in the 
urine, (2) nausea and vomiting, (tl) etlcma, (4) dry skin, and 
(5) slight fever and (0) a rapid puls<\ 

Illustkativk (Vhks. —The following cases are intended to 
illustrate the scuisory distiirbunces in Head’s zones and their bear¬ 
ing upon the diagnosis and ]>rognosis of ne])hritis. 

Case 1 .—The lirst cast* is that of Alias A. M. K., a school 
girl 15 years of age, sutfering from subacute parenchymatous 
nephritis. The illness of which the jiatient complained began 
about six weeks previous, with shortness of breath, vague pains, 
headache, ])alpitation, coldness of the extremities, digestive dis¬ 
turbances, eructations of foul gases, fetor of the breath, consti¬ 
pated bowels, ])ains iinniediately after eating, nausea, and 
occasionally vomiting. The patient says she has been voiding 
urine, as a rule, only once a day for the past six months and 
sometimes not at all for more than twenty-four hours. She says 
that her eyes puff up in the morning and that the feet and ankles 
•are edematous. There is also some disturbance of vision. She 
has had measles, chicken-pox, wlujoping-cough, an<l had scarlet 
fever wlum seven years of age. Tonsillitis is frequent. The 
family history has no bearing on the case. On physical examina¬ 
tion the patient was found fairly well nourished, eyes bright, pu¬ 
pillary reaction normal; puffiness of the lower lids, lips normal, 
tongue coated; tonsils appear normal, pharynx bulges slightly; 
adenoids are present, respiratory disturbances are absent. The 
pulse rhythm changes; otherwise k is full and rapid. The 
heart beats are normal in tone; no valve lesions are present; the 
abdomen is tender and slightly tympanitic; the liver and spleen 
are normal in size, but somewhat tender; great tenderness is 
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^rewnt over both kidney regions; the glandular system is normal, 
.with the exception that the postcervieal glands are enlarged; the 
urine discloses hyalin and granular easts, albumin, a few cells, 
^and has a specific gravity of I.OIS. The patient complains of 
subjective pain sometimes in the back and in the side; at other 
times in the epigastrium. Tlu* j)r(‘ssure lias remained at 

140 mm. Hg. (Stanton). Tlu* t»ciu>r.il sMii])f(nns are probably 
due to the high vascular tension in the abdominal organs. 




Fig. 146. —^AuEAS of IlyPKBALOESIA in KlDN^y and LlVtll (klNOESTlON. 

Case 2 .—In the case of A. Ih, seen in consultation with 
Dr. P., the kidn(*y areas of nepliritis are well <l(*fiuMl and arc 
almost t;)pical. Tin* ]i^e^ area is also j)resenl, because, 
at the time of examination, the li\er was in a state of passive con¬ 
gestion. 

The disease began with a ton-illitis about three weeks before 
the examination w-a" made. For the pa.st two wt'eks the patient 
has had no chills nor fe\er, though the tonsillar ulceration per¬ 
sists. Vomiting was absent at the time of the tonsillitis, but .dur¬ 
ing the past week has l)een severe, especially in the morning. 
Headache is present over the right eye. It is a steady, dull pain. 
Hose-bleed occurred about six or seven days ago, and a slight 
dischazge of blood from the nose has since been constantly pres- 
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ent. Dizziness is present at times. Buzzing or ringing in the 
ears also is constant. The bowels are freely movable. The urine,, 
at first, was very slight in quantity, though at the present time 
about two quarts are voided daily. The patient cannot rest lying 
down and is compelled to assume the sitting posture. The entire 
body is very much swollen and the swelling is worse in the mom- 

inS- 

Figure 140, A, shows the area of hyperalgesia, A being that 
of the liver, which is greatly enlarged and tender; B and C the 




Hyppraigt'sia, not very 
marked 

Areas of hyporsensitivrness 

Fio. 147. — Areas of Hyperalgesia in Nephritis. The letters do not 
correspond to the letters in Fig. 146. 

areas of the right and left kidneys respectivel.y. In Figure 146 
B, the areas A, B, and O correspond to those for which A, B, and 
C stand respectively in Fig. 146, A. Notice that the areas do 
not meet in the median line; also notice the notch on the lower 
border of the kidney area, and how the lower border extends 
over the crest of the ilium. In the back the hyperalgesic areas 
meet over the median line. 

Examination of the eyes shows them to be normal, with the 
eixception of an internal squint of the left eye. The tongue is 
coated. Examination of the chest exhibits a normal heart. 
Fluid in the pleural cavity is absent. 
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Fig. 147 shows the areas of hyperalgesia about one week after 
the previous drawings had been made. 

The area A in Fig. 147 A is becoming smaller, tlie diminu¬ 
tion in size being more marked in the upper boundaries than in 
the lower, because tliese boundaries mark the upper limits of the 
liver hyperalgesia and, at this time, the liver was niiieh smaller 
and its congestion much loss; therefore, its areas of hyperalgesia 
would be less. The other areas are not as well defined as they, 
were in the last drawings, hut they show a eoneentrie, though ir¬ 
regular diminuti(»n in size. 

In Fig. 147, area B indicates the hyperalgesie zone of tho 
liver. This area lies aho\e area (’, which was more hyperalgesie. 
This, in turn, Avas Ixmlered helow h> an area 1) of much dimin¬ 
ished seii'^itiveiuss, though still h\peralgesie; circles in the fig¬ 
ures indicate the points of gr(*at(*st sensitiveness. In a general 
way the patient is much improved; the edema is heeoming less 
and the urine is increasing in (piantity. The throat is also hotter. 
The presiuiee of the referred liver zones would indicate that con¬ 
gestion of itself can produce a Head zone. The gradual disap¬ 
pearance as the edema hecanie less w'ould also he another indica¬ 
tion of potency of congestion as a causative factor in the produc¬ 
tion of a Head zone. Why the area 1), which was not present a 
week ago, should he dev'eloped is rather hard to explain, unless 
the adjacent cord cells hecame irritated, because of their proxim¬ 
ity to those w’hich were originally involved. This argument would 
seem to he strengthened from the •fact that the hyperalgesia in 
this area was not as acute as in the mid-area C. 

Perinephritis.—l*erinephritis is the name given to the con¬ 
dition in which inflammation is present in the perirenal con¬ 
nective tissue. This inflammation generally progresses to the 
point of abscess formation. It is in this lesion that the most pro¬ 
nounced symjitoms of any renal disorder appear. The most con¬ 
stant and important of these symptoms is pain with its associated 
tenderness. 

Character and Location of Pain .—^The pain is always severe 
and is found in the lumbar region. Owing to the location of the 
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inflammation the lumbar plexus of nerves and the psoas mnaele 
are frequently involved in the inflammatory process. When fhe 
lumbar ])lexus h involved, tlic pain is referred to the distribution 
area of tlic nerves eonneeted with it, viz., in the cutaneous distri¬ 
bution area of the iliohvpo^astrie, tlie ilioin^iinal, the anterior 
crural, tin- ohlur.itor, .Mid th< other branches of the lumbar plexus. 
^'lle distrihulion aie.i of these jiaiiis is illustrated on pa^ 677 
(q. \.). 

jiain in some can's of ])eriiu*phritis is referred to the 
knee, 'riiis is apt to cause the pelinejihritic abscess to bo mis- 
taki n for a disciisfd hip. A nfcnncc of this kind is very fre¬ 
quent whin the abscess oricinati's at the lower pole of the kidney, 
for absciss fDitiialioii in this nuion is more likely to make 
pressuri upon flu anti rior I'rural or tin obturator nerves; these 
nerMs are dishiltutid to the •'kin of the lower part of thigh 
(ant.) and fhi' kiiie, and whin irritated anywhere in their course 
refer the irrit.ilmn (pain) thus jirodnced to tlu'se areas. 

When ihi* abscise i«, at the upjier pole of the kidney, the in- 
t<*rcosl.iI nerves mav he involved and ])siin may he referred to 
their arc'a of ilistiihntion. AVlun the slie.ith of the psoas is in- 
volvi'd the absciss ])roi»ressea downward and con^eijiu'iitly affects 
the external cnl.ineoiis, the anterior crural, and the genitocrural; 
and tlu' pain i" referred to their are.i of distribution. At the 
aaine time, ow imi; to tlu* tunction.il relation of tlu psoas to the 
thigh, ])ain on th'xioii and extension of the hi]) results. In fact, 
inotiou of .ill kinds is very ji.iinful, espicially those movements 
in which pressure is e\ert(*d ujion the kidnev and the inflamed, 
sensitive tissues .nljaceiit to it. Thus, bending forward or back¬ 
ward is almost imjiossihle. 

7V aifi 1 ai.w. -l*alp.ition and ju'i’cussion are disagreeable to the 
patient. The tenderness elicited by these procedures is most 
marked over the renal area, the jioint of greatest tenderness in 
perinepliritie abscess being over the fascial triangle of Grynfelt 
and Lesshaft, or, as it is called by Miller, the kidney triangle. It 
is bounded bv the erector spinu', the twelfth rib, and the internal 
oblique. Here the kidney is nearest the surface, and consequently 
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pressure at this point is made more directly upon the di^sed' 
tissue. Pain is also felt in other inflammatory diseases of the 
kidney upon making pressure at this point, but not to the same 
degree as in perinephritic abscess. Tenderness on palpation and 
percussion is also present between the crest of the ilium apd the 
last rib, in the niidaxillary line, or somewhat posterior to it. 
Shouhl a localized jK'ritoiiitis occur over the inflamed kidney a 
marked teuderness to transalKlominal pressure will be found. Ac¬ 
cording to liansohofT, a periue|)hrilic abscess may he diagnosed 
from a kidney h*sion proj)er hy its exejuisite tenderness on super¬ 
ficial jiressure, because, <»n the contrary, in affections of the kid¬ 
ney |)rop('r, it re<piir<'s deep pn*s8ure to cause discomfort. A 
further point of diagnostic iinj)ortanc<‘ is that, in sii])puration of 
the kidney pareiujiyina, pressure niad<‘ from in fnuit through the 
abdominal wall causes considerable pain, while in ])erine])hritic 
abscesses tla; greatest tenderness to j)resaure is in the loin just 
l»clow the last rib. 

7*o.s7»/rc.—As a rule the patient stands with “thighs flexed 
on the pelvis. In order to ndax the psoas he walks with body 
Ix’nt forward and with the hand of the affecte«l side resting upon 
the upjK'r part of tiu* hip. To relax the part the trunk is some¬ 
times bent lati'rally, so that the ribs a])proach the iliac crest” 
(Roberts, 127, p. oSt2). Roberts believes that flexion of the thigh 
is an accomj>aiiim(‘nt of perinephritic abscess, esjiccially if the 
abscess is located at the lower third of the kidnev. The flexion 
may be so slight as to be hardly noticeable; in other cases it may 
be so severe that it resists all efforts at extension. All other 
motions of the thigh may Iw painless. 

Associaied Si/mptonts .—Other symptoms of value in the diag¬ 
nosis of a pt'rinephritic abscess are: 

(1) The presence of a localized, fluctuating swelling in the 
lumbar region. The three cardinal features of this swelling, 
which render its iilentification as a kidney lesion easy, are as 
follows: (a) it lies entirely on the posterior wall of the abdomen 
and, even when very large, does not approach the anterior ab¬ 
dominal wall; (b) it is diffuse and is not confined to the region 
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the kidney proper; its limits, also, cannot easily be defined; 
(c) it is not influenced by respiration (a kidney enlargement due 
to disturbance in the parenchyma of the kitlney will move with 
respiration). 

(2) Aspiration of the tumor mass gcuierally reveals pus. 

(3) Gastrointestinal symjtloms, such as vomiting, tympany, 
and constipation, are present. 

(4) Jaiiniliee sometimes occurs iu periuepliritie abse(‘ss on 
the right side. 

(5) There is fn'ipiently a history of an injury or of a nmal 
infarction. Ju the tirst. trauma is foll(»\ved at first hv nmal ten- 

I' 

derness, then by chills, and ft'ver, and lastly hv the tumor. 

(0) In some (Mses then* is a iixation of tla* litmhar spiiu' with 
scoliosis, the concavity Ix'ing on the side of th(> discasetl kidney. 

(7) When the slieath of the psoas is iuv<dv(*d extension of tho 
limb on tiu* affected side; is painful, while sit tin* saim* tinut all 
other moveim-nts can he made without pain. This dilTeretitiiitea 
it from hip-joint disease. 

(8) A characteristic of perin(‘])hritic diseas(; is the high white 
blood count (Morris, Hooth, Miller). 

(0) J’ainful breathing, c<»ughing, sneezing, etc., are .some¬ 
times present and may he »lu(‘ to involvement of th(! pleura. 

Iletraction of the testicle* t(»ward tla; allected side* has been 
given as an important sign; l)ut according to Ni(*den it does not 
occur unless a <*alculus nephritis is ])res(*nt in ad<lition to the pc'ri- 
nepliritic aliscess. This statement ih donl)te<l hy Roberts (127, 
p. f392). When it occurs the n-traction is due to involvement of 
the genitocrural nervt* (Roberts, y). dt).%). 

Differcnflnl JJingnosIs. — R(*rin(*phritie inflammation may he 
confused with jdeurisy. Hepatitis should lx* difrerentiat(*d from 
perinephritis on the right side*; splenitis from periin*phritis on 
the left. Pneumonia also is sometinu*s mistaken for y)crincphriti8. 
It should also b(* diagnoserl from osteomyelitis of the vertebra 
and ay)j)endicitis with ahsce.ss formation. 

Rupture of the Kidney.- —While rupture of the kidney with¬ 
out pitin has been reported, it is almost iiu-onceivable how this 
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severe lesion could occui* without producing at least some pain.N’^ 
The rupture may tear into the perinephritic tissue; when it does 
so there is felt a .sudd«*n, sharp pain, not restricted to any area^ 
but generali/ce<l an<l diffuM*. If the rupture is such that hemor* 
rhage fak(s j)Iaee into the ])elvis of the kidney severe pain, 
paro\>snial in 1\p‘, (ii''Ues, and is due to the j)assage of blood 
clots down the iinlcT. At the sann* time there is a transitory 
hydronephrosis. One <jf tla* *>ur(st of the eonfirniative signs of 
rupture is heiiiatiiri.i; howexer, there is an e\eeption in slight 
riij)tnre of the eortj‘\, in xxhieh, nid«*ss tlu're is a eoncomitant 
injury to the pelvis, hlood may not he jnvsent in the urine. 

Following the ruptnn, if it has not jtreued fatal, a perineph- 
ritie al)se<ss i»« nerallx <le\<loj>s. 

Tuberculosis of the Kidney.- 'I'nherenlovis nf the kidney may 
or ma_\ not he painlnl. In seme ean-s jaiin is j re'^( nt only in the 
terminal stages of the* disease, while* in e»the rs it max he one of 
the earliest sxmptoms. Ae-estreling te> Ma;>larel ])ain is absent as 
long as the* le*sie)n is e*e)ntine*el tee the* ])are*neh_xma, and, when pain 
is pre*sent in the* e*arly stage**', it is meere* xesie*.d than renal in 
eirigiii. Whe*n j)re*se*nl it e)e*enrs he*fetre* and atte*r urin.itiem anel 
is asseH*iate*el with ine*re*aseel fre*e|ue*ne*x e»f the* urinary aet. In 
tlu*se* ease*s the* sxmptoms are sneh th.it (*xe*n in a mirmal hlaeleler 
cystitis might he eliagne)se*el. In all aelxane*e*el eases, Imw'CX’er, 
it is femnel, and shemid it he present in the* ahse*nee eif gemorrhea, 
trauma, instrume*ntatie»n, eu* steme, it must he loeikeel iijion as pre- 
suniptixe e*x iele*ne*e*, espeei.illy in the* xemng, e»f renal tuberculosis 
(Kansediedl). 

CluiKutvr of (he When the elisease is fairly well ad- 

vanceel jiain is a most important sxmiitenn. It is leicalized to the 
siele of the* kielne*_x ami max radiate tei the inguinal or to the iliac ‘ 
regions. It max he j)roeluced spoutaneeuisly or be felt only on 
pressure. Acce)reling te) Bra/y, the* three points on the anterior 
alKlominal xxall xxhere, in re*nal tuherculexsis, pain is most likely 
to bo ]>roeluc(*el em i>ressure arc the jairaumbilical, the subcostal, 
and tho lumbar (Figs. 148 and 149). If the tuberculous process 
advances beyond the capsule and invades the paranephritic tis- , 
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tive pain and tenderness in the costovertebral angle become 
Camesaive.. In tuberculosis' of the kidUey Head’s zones of reflected 
I" hyperalgesia are sometimes present. When present they are, as a 
rule, synchronous "vsith the so-called ureteral eolie, due to the pas¬ 
sage of detritus, blood clots, pieces of necrotic tissue, etc., through 
the ureter. The tissue and clots block llu* ureter and distend the 
pelvis of the kidney either with uriiie or with blood. The intra- 
nephritic pressure now Ixs-onics (‘\ces'^i\e and it is to this, and not 
to spasm of the ureter, that the ])aiii, |>.iro\\sui.il in t\|)<‘, is due. 



Areas of timlirniti^ in Arran of tinilfriiim in 

renal tubrrculuHiH n n il lulu ti iiIohis 

Figs. 148 and 149 —Areas op Tevdi.knLiSs PiiLsuNr in Renal Tuber- 

CUUiSIS. 


There are two t\]K*s of jiniu in nnal tiilxrculosis. The first is 
the constant, stead\, aching jiain, w'liicli may be interrupted by 
the jiarovsnial ]»«iins, the second t\j»e. In some instances, sud¬ 
den, acute, parow-iinal pain ina\ be present without obstruction 
of the ureter by clot^ or by pieces of necrotic tissue or other ele¬ 
ments. It is, then, jirobably due to an acute congestion of the 
kidney, with a great increase in the intracajisular tension. For¬ 
tunately for the comfort of tlie patient, these paroxysmal attacks 
are rare. 

In kidney tulierculosis tubercle bacilli often can be discovered 
in a centrifugalized specimen of urine obtained by ureteral cathe- 
terizatipn. 
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In many oases the tnWciiloiis disease of the kidney may Hot 
produoe any vvcjll-tnarked pain, but rather a diffuse aching, disconi- 
fort, or a <lragging sensation in the lumbar region. As sometimes 
hapiwns in otiior vari(*tios of kidney disease, the pain and distress 
may be referred to the kidney area on the side opposite to the one 
affe<'te«l. 

iJiaffiiosIs. I’ain in the kidiuy region, in those cases in which 
tubereiilrisis is present in oilier jiarls of the body, should always 
lead to the siispieion of a probable tiiberenlosis of the kidney. 
I’lie <liagn(*slie signs of tnberenlo‘<is of the kitlia y aiv: 

( 1) 'rile presence of the <‘baraelerislie pain. 

(2) 'Fla* dise«ivcry of blood, jins, <*ells and tnlx'rele bacilli in 
the urine. In .“onie ea.ses the jiresence of blood in the urine may 
jireeeile ollii'r syniploins of fbe disease* for many years. Precipi- 
tuney of urination is fn'ijueully ])resenf. 

(dj Plevalion of tmuperaturi! is ])resent in a fair proportion 
of eases. 

(!) Increased rapidity of tin* pulsi* is einuiuon. It generally 
varies with the fever and is td’ a liypoleusion ty]H'. 

(b) Lung syniploins. or signs of tuberculosis in other regions 
of th(‘ body, are ofleii found. 

((») Enlargement <d’ the kidney is g»*nerally an early symp¬ 
tom. 'File kidney is leuibu' to prc'^sure, and since Ibe enlarge- 
meul is commonly <lue to pyonephrosis it varies with the jiainful 
crises. 

(7) V. Piniuet, sulKuitaneous, and ('almette reactions for tu- 
Ix'rculosis are, as a rule, ])r(‘s«‘Ut. 

New Growths.— New growths of the kiiluey are of two types, 
the Ix'uigii and lla* lualignaut. lii eitlu'i* case, ]iain i.s not a symp¬ 
tom of much value. The benign growths causing ])ain are cystic 
in character, and may consist e.f simjde cysts, polycysts, or hyda¬ 
tids. The malignant growths are sarcoma, carcinoma, and hyper- 
nejdiroma (Orawit/' tumor). 

Etioi.oov.- The pain in all of thase conditions is due: 

(1) T*i llu* dragging upon the surrounding tissues by the kid¬ 
ney, because of its increased size and weight. 
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J| (Si) To an increase of intracapsular pressure, from (a) a 
' .lij^dronephrosis, the result of a kinking of the ureter from a ptosis 
of the kidney, or -a blocking of it by a blood clot or a par¬ 
ticle of the malignant tissue; (b) incn'ase in the size of the 
growth (a slow and gradual incn'ast* in size is not painful, it is 
only when the increase is sndih'n lhal the ])ain is pronounced) ; 
*(c) a hemorrhage into the substances of the growth or into the 
parenchyma of the kidney. Tliis occurs nutre fn*(jnentty in sar¬ 
coma and carcinoma (dolinsftin) than in other growths. Indeed, 
it is claimed that in tiu'se growths pain is not |irodn(‘ed iinhtss an 
intracapsular hemorrhage lias occnrre(l. SoimdinK's, wIkmi the 
new growth pimetratcs th(' pelvis, hemorrhage's ensue, and henia- 
nephrosis, with its conscipient pain, n'snlts. 

(3) (^)ntracling abdominal muscles, also, may, by pressing 
upon tender kidmys, cans(‘ pain. 

CllAKACTKi: OK TIIK PAIX IN N KW (iK'OWTIIS OK TIIK KiDNKY. 
—The sensation pn'sent in these* disorders is rather an aching 
and discomfort, than actual pain, though at times, when tho 
intracapsular tension is greatly increased, the pain becomes 
most acute and assumes a jiaroxysmal character. Ik'canse as a 
rule only one kidney is involved tin* pain is unilateral. It may bo 
caused, and in most cases is aggravated, by violent movements, 
such as jarring, the lifting of heavy ohjci'ts, or tin* carrying of a 
heavy weight. 'I'he jiain may radiate tf) tin* thigh, d'his radia¬ 
tion is due to the pri'ssnre exert(*d njion the liimhar jilcxiis by the 
enlarged and heavy kidney. . 

Vakiktiks of Xkw fliJowTiis. ('ijufir Dismsr. -( 1 ) Hlniple 
Cysts .—In th(!S(' coinlitions the ])ain has been known to })r(*cede 
the formation of the cyst. When the cyst has fonm'd the fiain is 
of a dull aching type, and is varied with sharj) [laro.xysrns, which 
are associated with enlargement of lln; kidney. I'hesc. exacerba¬ 
tions are probably due to a hemorrhage into the siibstaruM! of the 
cyst. 

(2) Polycystic Disease .—Tn this disorder, if only one kidney 
is diseased, the pain is on the diseased side;. Should both kidneys 
be affected the pain is bilateral. It may be constant or intermit- 
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tent, is less when the patient rests in bed and is quiet, aud is 
much increased upon movement. As in simple cysts, hemorrha^^ 
may occur info the substance of the growth and-produce great pain. 
Coiisiderahle tendernes>s on pressure is present in the costoverte- 
])ral angle*. 'J’lie diagnostic syniptoins associated with a polycystic 
growth of the kielney an* (a) tin* j>resence e»f a tumor (kidney), 
W’hich is nif»l)ile and contains knohs fni the surface, and (b) the* 
chara(*t(*r of tin uriin*, which is inereas(*d in (piantity, is of low 
specitie gravity, and (*ontains a ^'liaht amount of albumin, casts, 
ainl blood. It also contains l)<nli(*s re'seinbling those found in the 
prostate. 

(.‘{) I!ijdaiid Discasr. — In this, as a rule, pain due to struc¬ 
tural kidncN change* is abse*nt; but in its ste*ad is c*olic, due to 
ble)(*king of tin* ureter b_\ the* liookle*ts. Tlie*'^e‘ booklets can some- 
tinn's be* elete(*te*d in the* urine*. 

(1) Sanomn oj Hie A'/eZ/o*//.--This give*-, rise to jeain of a 
eliill, dragging eharaele*!*, referre*d to the* liindjar re*gion or to the 
thigh. Pare)\vsnis ed’ e*o|i<* oee*nr wln*n the* ure*te*r is te*iuporarily 
l)lex*ke'el b^v Idood clots or by pie*e*e s of sare*oin.i4ous tissue. 

(.'0 A hjipvntrphiouKi inav 1 m* witlnnit ])aiu. Its onset may 
be .se) insiilious that its pri*se*ne*e is not dise*e)ve*re’d until the size 
of the* tumor dr.ivvs alt(*ntion to the* comlition. Then pain may 
ensue* and aggravate feirtln*r the* discomfort and distress of the 
patient. The ])ain may be* e*onst.int, dull, and aching, or it may 
be paroxvsmal, the* paroxvsms e)(*e*urring when the* kidne*\ capsule 
is subje*ct to e'onside rabh* iutrauephritic te*nsiou, eithe*r from back¬ 
ward stasis of the urine (a e*lot in the ureter) or from hemorrhage 
either inte) the |)are*ne*hvma eif the kidiu*y eu* of the tuiimr. The 
pains may radiate into the pelvis eer down into the thighs. Both 
the kidne*y and the related tumor as a rule* are very tender to 
pre*ssure*. Ile‘maturia is the* most fre*epient ass(H*iate'el symptom. 

DivoNosTie* SvMi’TOMs.— Tume)rs e)f the kidney have the 
fedlovving diagnostic symjvtoms ( Piersol anel ^Ie)rris) : 

(1) The* large intestine is in front of the tumor. This does 
not haj>i>en with liver or sjde'uic tumors. If th** colon is distended 
with gas it preMluees a tympanic mass anterior to the tumor, while . 
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J^||*«c^apeed it can often be felt as a roll of tissue beneath the 
flttgers. 


< 


(2) Benal tumor causes an anterior bulging into 'the abdo¬ 
men. A posterior bulging generalIv iinlicutea a perinepliritic 
* abscess. 


(8) No area of resonanei, '^n<‘li n-i U found in tumors of the 
spleen, is present l)(tw<ui the (lnliu>.s of the tumor mass and the 
vertebrsB. 

(4) A kidn(‘^ tumor nt.iiiis M)m< wh.d the diajK' of the kidney. 

(5) ItgeiKiallA do( s not i(‘aeh thi midlim. 

(fi) There is an ar<*.i of nsonanet on the right siile Ixdween 
the dulness ot the li\(r .ind that of the knliu'V. 

(7) Varieoei le is often ]U'is(iit ou the side* of the tumor. 

(8) Th(‘ tumor g«*mr.ill\ d<«s not (*\t(nd into the |u‘l\is, and 
generalK dot snot mo\e, to aii_\ eoiisideiahh' dtgret*, with respira¬ 
tion. 

Associated s\m])toma may also he ])rodue(*(l fiom ohstnietion 
of tile eoloii .iml also from tiatMion ou iht* spletm, the li\(*r, or the 
diajihragm. 

Pyelitis .-(hlAKAt n II, (\usvil<)\, AM) Lot’ VI 1/\ I ION OF 

Pain.—I n jiytlitis ])ain may or may not Im* ju-eseiit, althoiigli in 
about.sev(‘litV-five jar cent, of the e.ises it is ni.iiiil(*sl(‘d at somo 
time dining the eourse of the disease. The pain is more severe 
in th( aeute varieties, or in < \a(‘( i hat ions of the ehronie forms. 
These (\ae(rhations are soni(*tiines the result of cooling of the 
surface, such as oe'emrs in ge*tting dre'uelied, or eve‘n in having 
the feet vve‘t e)r damp, arnl in lM*ing e \])e»se‘d to drafts e»r to chill¬ 
ing. The* ediilling of the ‘-iirfae'e drives tlie hlood inward ami pro¬ 
duces a congestion of the alnadv inflanie<l kidiie v, with an exacer¬ 
bation of the ]Min. The p.nn usually is fe It in the hack (in the 
kidney area), and has a tenelenc_v to radiate to the thigli, the peri¬ 
neum, the genitalia, or ujivvard to the epigastrium or shoulder. 
It is generallv increa‘«eel h\ pressure. 

It is possible that jiveditis of itself does ne>t jiroduee pain un¬ 
less there is a concomitant involvement of the kidney paren¬ 
chyma. When such involvement occurs a slight tension of the 
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ent. it iinlicates^the beginning 
of suppuration. 
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: jf/gpvM may result, and both subjoctivo' and objective pain bo 

t Jt ’The pain may appear in the fi)rin of an aching in the back, 

' of tenderness over the diseased kiilnev. 

M 

'f These renal pains may he follow(‘tl or aeeompanied by ureteral 
dolic, due to the bloekina of the urelt'r In debris. This variety 
■ of ureteral colic is hanl to diiTon'iiliate from e.deiilns colic. A 
means of di^timrui^hina it is In flu X wliit'h defines a shadow 
if a stone'is ])r(‘scnf; »tr In flu* w.i\ lii)|Md c.ilhcfer, which show's 
a scratch should .sfoiu* 1 h' Miconntcn d. If tlu p.iin chaMi>(‘s to a 
dull, constant, (»r |Hisvihl\ thiolihiii” I\ pt .ind chills :ind fever 
appear, it is an indie.ilioM lhal a |ncloncph^osi^ or a renal ahse<'ss 
is forming or h.is fornicil. 

PyI r.OM IMIIfosIs VM) P\i;i \< in M \ lOl s *I\l<MllO\. fn- 
flammation of the kidiun ptlvis of itself m.i\ not produce pain* 
Byin])toms niitil some sicjuid.iiy complnMlioii such us (1) pye- 
lonephrosis or (J) j)ar<‘neli\matoiis in f< cl ion lakes place. 'Plu* 
former, yo/r/om/i/nos/s. produces s\iuploius Ih.il resi luhh' in lludr 
Compl(>\ the p.irow>,ius ot ureteral Cidic, ]>oth h.nc the same clio- 
logicii] relatioM>.hip t(» pain production, whi(*h is due to nrcicral 
obstriiclion. 1'his ol)>-lnicli<ni niiN U* c.instd In Mood clot',, lihrin, 
pns, IK erotic tissue, inll,inini.ilor\ swidliii”, or orn.iiii/(*d exiid.iles. 
A peenli.iritN worth n im niliering is th.il p\elom pliritii' paiirs 
generally pn cede flie p.in neh_\ ni.ifoiis ones. I'(tn ndnininhnfs in- 
rolrnm n! also cun-'Cs ])ain »_\niploius whieli we lia\i hiiriKMl to 
associate e'| (‘(‘iall^ with kidmn in\(d\( iiieiif. If is likely that 
the irritation oj the p.ir<neh\ina rise l<» sensory siiiiis in 

the Head /mu s, while the eapsiile tension, also due t(» the p.iren- 
ch.xnia in\ol\<nunt, euiises the aehiiigs so ('oiiot.intl\ found in the 
lnml)ar renion. 

Then-forr*. in p\elonejdiiosis or in h\dron( jdiro'-is, the pain is 
due both to ureteral spasm aiul to capsule streteliin**, and I bad's 
zones will be absent, while in jiarenelninatoii- irnoKenient Ileail’s 
zones and the eajjsnle tension pains will 1 k‘ fircsent, w'hile the col¬ 
icky pains are almost iinariald\ absent. 

Djfferkmivl Diu.xosis. — One is likeU to err in the diag¬ 
nosis of lesions of the kidney or of tlie njjper ])art of the ureter. 
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bfcause iiivolvcinent of the upper part of the ureter causes the 
pain ureas to Im? so distributed that they correspond tq the kidney 
zones. ^'<‘t if It is borne in mind that a ureteral colic cannot be 
due (o Ji hsi(ui of the kidney without ureteral obstruction, the con- 
elusion nniy be 7’enehr'tl thiil the lesion is of siieh a nature that it 
involves Ixifh llie, kidney and the ureter. Should pain be present 
in (lie kidney jireu jn’inj- lo its presence in the ureteral area, and 
should lh(f hitler iK'eonie nisinifest only diirin;' a sev(*re colic, or 
should pain in the iiret<‘ral an*a disajipear after the eolic, with the 
persistence of a kitliiey /oiu', a lesion of the* kidney, which causes 
interinitlenily a renal <*olie, may be diagnosed. Anumg such 
lesions an* lla* following: 

(1) Pijrlills or l*i/otirj)]irosjs.- In these conditions eolic, due 
to the passage thriuigh the ureter of masses of exudate, such as 
eo|h*etions of fihriii, or |iieees of kidney siih'>(anee which have be¬ 
come disorgani/ed and east, oil', is sometimes ])resi*nt. Kidney 
and ureteral zones are both |>i*esent. 'I'lie kidni'y zone jiersists 
alter (lie obsinietion has been removeil, while tin* ureteral zone 
disappears. 

(:i) licnnj tHere the pain comes on ([uitt* sud- 

denlv, and the ureteral zone and the kidnev zone from the asso- 

• « 

ciated hydronephro-'is art* both pn*>enl. When tin* oh'.truction is 
removed, and the damined-up Iluid «'seaju*s, the kidney ami ureteral 
zones <lisapj)«'ar simultaneously. 

Jn pyelitis, pyonejdimsis, and ureteral ealeiilns an intermit¬ 
tent hydronephrosis occurs, and on bimanual examination the 
physical signs associated with it an* found. Such signs arc: (1) 
tumor, which is iu the ki<ln(*y rc'gion, and which increases in 
size during the ]>eriod vif eolic, to rapidly decrease in size on the 
subsidence of tin* colicj (L^) subjective ])ain in the back over the 
location of the kidney; fd) tt'iuhTuess to deep pressure over the 
kiilney n'gion, the tenderness being esjieeially well marked at the 
time of the hydronephrosis. 

It is easy to understand how dithcnlt it is detinitely to decide 
from the pain comjdex the character of the l.idney involvement, 
and the stage at which it rests. But with constant endeavor and 
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'“etose application in nearly all cases it is jwssiWe to do so. For a 

proper realiaation of the non-importanee of their absence it must 

be recalled that disturbances in TTead's zones are not constantly 

present, especially so should tlu’ attack under ol)servation be only 

one of a series which lias ])re(*ed(‘(l it. Dnrinjij the precedinpj 

attacks the nerve filaments mav hav(‘ Ihhmi (Ieslrove<l to such an 

• ( 

extent that suWqnently they are imt ahlc- t(» carry stimuli. Thus 
they arc not able to resjioml to irritation. This is the reason why 
the Head zones are so often absent in jiarenchymatons involve¬ 
ment. 

Pyelitis in Pukonancv. —T'yelitis is frequent, in pref^nant 
women, and is due to the ])r(‘ssure of tin* pregnant, uterus upon 
the ureter, with a consequent stasis and infection of the urine. 

As a rule the iidVctioii comes fr«)m tin' a<l jacciil, colon. 

* 

In these cases pyom‘phrosis accompaiii«-s I la* pyelitis, and all 
the signs and symjitoms usually associatiMl with tin; former are 
present. However, inflammation of th(> renal pelvis itself does 
not cause pain unless there is a eoiicomitaiit ohstruction of the 
ureter by the pregnant uterus (Pilcher). I'o protlnce jiaiii it is 
not necessary that the pyon(q)hr<»sis he seven*; in some <*as(is a 
very sliglit distention will cans(^ tin* most seven* ])ain. A pelvis 
containing only one omicii (d’ jms has been known to prod nee (!on- 
siderable jiain. The n*as(ni for this is that tin* existing inflainina- 
tion of the pelvis has jienetrated to tlu; [larenehyiria, and has 
caused it and the capsule to Im; more s(‘nsitive to stretching, and to 
react with pain production to a lessi r threshold pressure than 
they would in their normal conditif»n. Tla? hyilronejdiritic symp¬ 
toms may be intermit tent. They may disappear for a time only 
again to reappear with increased intensity. 

Symptoms Associated with Pyelitis. —Tii pyelitis a careful 
examination of the urine is most essential to the making of a 
proper diagnosis. The prescniee of jnis cells in the bladder urine 
is not of such special diagnostic iirijiort as are pns cells ffuind 
in a specimen of urine catheterized from the ur(*ter. Ureteral 
catheterization also gives a clear indication of the kidney whic^h is 
involved; The temperature in pyelitis, as a rule, has a typical 
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septic curve. In some <*ases the temperature curve is present'IpV 
some (lays ])f*fore the attack of pain. Chills are generally ooin^ 
cident with the paroxysinul j)ains. They are due to the absorp¬ 
tion of septic ni}ileri}il from the dnmmed-up urine. 

Owing to the •^_vmp^lthetie relalionsliip of the bladder and 
the kidtie\, seemnl.irx hl.nhler niptoni", or rather preliminary 
hladder m mpl<iiM'', ''inee in neiirl_\ all ease', they ]irecedc the other 
s>m|ttoiiis, are rrMpieiil. 'I'ln' s_\iiiploms <*speeially asswiated with 
the hhnhh r are frKpK ne,\ and dil]ienit,> of urination. 

/ilmtsis i-, an ads.meed t_\pe (d‘ p(d\ ie inilainmation in 
whieli a retenti«)n of urine from ureteral ohstrin-tion has taken 
j)lae<-. In the \er> <-arl\ ^t.n;( ^ of thi" condition the jmin is not 
differcjit from th.it pn'.eiit in the Ic'.ion frmn Ashieh the pyone¬ 
phrosis originaliMl. Later, |)ain txpie.il of a h\dronephro'.is occurs. 
'Idle iniiamnialors process now lra\<‘Is thronuh llie tubules into 
th(> paianeliNina of tiu* kidnex and .1 general inllanimation of the 
kidney strnetnres eiism^s, the s.t e.illed p\(done|)hrilis. ir(»wever, 
a hxdroneplirosis does not always pree<*de the formation of a 
]iAonephrosis; tin- pri'ceding eondilion max h.ixc' l)e(*n 11 pyelitis, 
willionl aiix ae<*nniiiIation (d llnid in the renal jiclvis. When 
pxclilis is present xxilhont pidxie ilisfention, pain is ahscnt, and 
only comes on xvlieii the jadxis of the kidiu'x begins to <Iilate, and 
tension is made upon tlu' kiilnex eap'-nU', xxhen a diifused, dull 
.^ching in tlu* hack is bdl. .\t th<‘ smin' tinu* dislnrh.mccs in the 
kidney (Head) /ones may Imh'oiiu' prominent, s<i th.it in many cases 
tliex are a sign of \ .ilne. Shoiihl lhi‘ dise.iM' still further progress 
and hiH'ome e\(rae.ij)sul.ir, leiulena'ss to jiressure is excessix'e; 
breathing becomes dillienll, and moliou of all kimls is greatly 
limitcil. At this time a pmdnejilirit is may ilex clop. Urination 
becomes painful and fnapient, and pain is referred to the glans 
ju'iiis and ilown the thigh (p. (JOt)). The patient xvalks or re¬ 
clines xvitli tlu‘ l)0((x In-nt toward tlu' affected side, and in many 
cases (lie thighs sliglitly Hexed on the ahdonien. Pain may also be 
jiresent on jin's^mv anteriorly over the alxlomen, and posteriorly 
over the llaiik; in some eases the anterior pressure may cause pain 
and the posterior pressure may gix'o relief. 
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Sjmptoma associated with a pyonephrosis are: 

' (1) The presence of pus in tlio urine. It may he present only 
occasionally in intermittent pyoneJ)llrosi^, hein^ absent at the 
time the ureter from the diseased ki<lii(*y Is hloeked, hut nppearinjif 
again as soon as the obstriietiou is r(‘iMo\(>d. Its reiippeariince is 
concomitant with ii ^'eatly iiiereiisjMl uriunr\ tkiw. IVidonejihritis 
can often be dia^^nosed In llu> jo'csciicc in tlie urim* <,»f easts eoiu- 
posed of pus cells. It may ho distinanislnMl from p_N«»nephrosis 
in that in the latter condition e('llnl.ii’ easts an al)s(>nt and large 
quantities of nrin<' and pns an passed ai iiil(i'\a]», at which time 
the symptoms referahh to <»hstrnetion an i-dn V( d. 

(2) Cahills and IV'nct, nsmdl\ assoeialtd with a s(‘ptie inft'C- 
tion, are j)r(*s( nt. 

Hydronephrosis.- II\dron( phrosi-, is dne to an ob¬ 

struction of tin nntcr. It is of two l\pes, eoiislanl and inl(rmit- 
tent. Constant Indroneplirosis is the resnll of forces aeling <'on- 
stantly. TntenniCdit h\drotie]>hi’«isis is tin* nsidl <d’ scime cause 
acting intermittently, and is due to the hloekint’ <d the ureter by u 
stone, hlcMxl clot, or jdeee* ed in'crotie tissue. 

Charm l( r of thr J*ain. Pain in h\dionephrosis is not marked, 
except wlien tlie intram phidtie tension is siidehnU raisi‘d. Shonhl 
the ohstrnetion he complete* pain at first is \ery se\en*, llie*n gradu¬ 
ally ceases, be-e.iiisc', sis a rule*, nnde'r such eireimislanee's the* s<*ere- 
tioii of urine* soon e*e*ases and pe*l\ie eliste-nlioii doe's not f)e*rsist. 
The pain in the* majorit\ of esiM's «d' ]i_\drone-plirosi'^ is of si drag¬ 
ging or eliill siehing I.Npe*, and ma,\ 1)** eeinlinnoiis or inle‘nnitte*nt. 
The’ inte*rmitte*ne\ indiesiles that the* iintend ob'-tniefion is ne)t 
complete*, smd that at time*s tln-re* e)e*e*nrs a jisirii.il relief of the 
pressure from setine* of the* urine being fore‘e*d tlirenigh the se'ini- 
patulcnt canal. 

Sudden anel se\ere jiaiu may oe*enr if tlie liyilreme'idiritic sac 
should rupture into the ahehuninal cavity. J*e*ritoTiitis then results 
and the pain assumes the ehsiraeter of ilu* pain asseseiuteel with 
that condition. It may radiate to the hack sihove* the jielvie brim, 
or around the side to the external genitals. 

Si}dden subsidence of the pain in hydronephrosis indicates 
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that the ohstniction to the onward flow of urine has heen removed, 
either because it has >K‘en forced into the bladder, or because the 
material (calculus) which was acting as a valve at the entrance 
of the iirct<;r lias lH*en forced back into the pelvis of the kidney, 
thus allowing llu; jiassage to be free, (ball-valve action). 

Assorintrd Spinftloins .—Associaled signs of hydronephrosis 
are: ( 1) the j)rcseiice of a timior, located below the costal margin. 
It is round, smooth, or lohniate*!. d’he. colon is anterior to it or 
is on its inner side; in this particular a tumor or enlargement of 
the kidney differs fnmi that of the gall bladder, intestine, omen¬ 
tum, or aj)p<‘mlix, wliif-h are generally anterior to the colon. 

(2) i\anseu and v<imiting are very e<immon in the cases of 
acute hydronephntsis. 

Jhiints that h'arl to an almost positive diaLOiosis of hydro¬ 
nephrosis are: (a) the pres«‘nee (d' a dragging j)ain in the back, 
(h) a tumor mass in the kidney region, and (c) a (h'crease or 
incrc'ase in si/e of this tumor mass, occurring simultaneously 
with an increast* or dt'crease in the amount of the urine, (d) ure- 
t(!ral eatln‘t»“ri/ation ami *listenti<m of the renal jxdvis by meas- 
UH'd (]uanliti<‘s of salt, solution, (e) inje<*tiou of collargol info the 
renal ])elvis, ami then a Koentgen ])icture (these will clearly indi¬ 
cate the lesion). 

IfIjdrom'idiroftis in rn tjiunirtf .—During ]»regnan<*y the uterus, 
because of unilateral enlargement, or lurause of its ])eculiar posi¬ 
tion in the pelvis, may mak(‘ more pressure upon one than upon 
the other ur(*t(>r. The eonse<]U('nce is that, if the pressure is great 
enough, a unilateral hydronephrosis results. This causes consid¬ 
erable annoyance to tin* pati(*nt and much anxiety to the attending 
])hysieian, f(*r, when the stasis occurs, viohait j)ain, due to the in¬ 
creased tension in the }>elvis of the alfected kidney, is produced. 
Because of slight temperature, the ju’cstuice of pus in the urine, 
the aji])earaiice of a mass which is teiuler in the lumboiliac re¬ 
gion, and the constant coinjdaint of the patient, a condition of 
this kind soimdiines is mistaken for a lumbar or perinephritic ab¬ 
scess; yet tht‘ normal leukocyte count, the marked remission fol¬ 
lowing a copious discharge of urine, the low position of the uterus, . 
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relief whicli eometimes follows the assumption of the abdom- 
Mi^l prone position, and the late stage of pregnancy, all point to 
-ft pressure hydronephrosis with a slight infection. After deliv¬ 
ery the condition passes off without any permanent ill results. 

A case illustrative of this eomlition is that of Mrs. M-, 

eight months pregnant, who at times would have sevoni pain on 
the right side in the kidney region. The ])ain would Ihj aceotu- 
panied by a lumbar enlargement on the same side. The pain and 
enlargc^mcnt would both disappear syuehrouoiisly with the ap¬ 
pearance in the urine of a considerable miudier of pijs cells. At 
the same time the (piantily of urine wimld h(> greally increased. 
After dcliveiy all the sym])tonis disa])peared. 

Itenal Calculus. — Kenal eahudi may lie in the pelvis of iho 
kidney for many years without producing symploins. Several 
cases have bet'u reported when; stones w<‘ighing as much as one 
ounce have n'lnained <jni<*scent in the kidney for long jx'i'iods of 
time. In one ease the pn'senee of tin; stone was entirely unknown 
to the patient until an ahse(*sR forme<l and ruptured post<'riorly. 
If these stones do not at times ])ro<luee symi)toms it is neet'ssary 
to know what must occur Ixd’oro tln*ir ])respnce h(;coniea so intoler¬ 
able as to draw' uttiaition to them. 

Etioloyj/ of Calcubm Pain .— From a long series of olw(!rva- 
tions it has been conclmh'd that renal calculi do not pn)duce pain 
symptoms unless a blocking of the ureter occurs. 

For a long time, and by many observers it has been held that 
a .spasm of the ureter is the cause of,pain in calculus colic, and Ic 
has only recently been <letermin(‘<l that tin; ])ait« of renal caiculu.« 
is not due to spasm of the ureter, but is caused by tension on the 
renal capsule from hack pre.ssure of the urine. Many cases con¬ 
firmative of this could be cited, but Uevan’s case, which is de¬ 
scribed on page 005, will illustrate the point exactly. Fenwick, 
in 1893, was one of the first to suggest this explanation of a 
calculus colic. 

That the distention of the ureter is not the only cause of renal 
calculus pain, and that the ureter it.self has some place in the 
pain production, is seen in the changing position of the pain as the 
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gradually progresses downward towai^d the bladder. The 

^'Canae of this changing pain is the progressive distention of the 

*iil«ter proximal to the stone, for, as tlio stone advances, the dila- 

tatioii progresses downward and the pain lik(*wise l>Pi*oniea lower 

tiutili'it merges into that due to hl.uhler iiiNoheineut. The reason 
« 

that the passage of some ealeuli is }).iinfiil aiul that of others is 
not is that those wliieli are not paiiil'til as a rule are small, and 
do.not block the ureter to as great a d(i»ree .is do the larger ones. 
A stone that is sharj) also ma\ cause eousuler.ilile irritation and 
consequent inflaiuui.it ion of the luueoiis iiu uihraiu', and thus 
block the ureter, ami gi\e rise to grealtr [laiu than a smooth stone 
of much larger di.iuietm’. Oxalate of lime e.ileuli .ire rough, hard, 
spiculatcd, and nodulated, and are more p.iiufiil th.iu the uric 
acid stones, uhieli an* smooth. 

The blocking of the ureter iua\ 1m* due to the ealeuliis itself 
or may he the r(*sult of tlu* lo<lgni(*ut in the ureter of clots or of 
fragments of debris, the consiqueuee eillu*!* of heiiiorrhagi* or of 
infection s(‘(*oudar% to tlu* calculus form.iliou. If tin* obstruc¬ 
tion of the ureter is a<*ut(* and comphte, pain, wliieli at first was 
a i)roinin(*nt sMuploni, gradually becomes less ui.irked ami filially 
disa[)pears. This disapjiearaiicc is accoiiiilid lor l)\ tlu* slowly 
progressi\e decrc.ise in tlu* uriuar\ se(*retiou, so lli.it the ]ir(*HSuro 
in the renal pehis, wlncli <it first w.is (*\cessi\c*, Ik comes less and 
less, and finalh is entir(*l\ ah‘'i*ut. If in .iu\ stage of this jirocess 
the hack pres-ure iiriiu* shouhl he inf(*et(*d, or should infection 
occur hitir, when the fluid in tlu* nsial pelvis has l)(*(*n absorbed, 
a new factor in flu* pain jiroduelion makes its .ippearaiice. For 
this infection causes irritation to the kidn(*y c(*lls, ])us again 
accumulates in the renal pelvis, jiressun* is again exerted, and 
pain once more appears. 

This secondary pain is of a serious prognostic import. It tells 
the tale of jirogressive kidn(*y disaster, for as soon as pus invades 
the parenchyma of the kidney, and a kidney abscess with markid 
sensory disturbances in ll(*ad zones a])p(*ars, it indicates further 
spread of the infection, on its evil march of progr(*ss. Tt now soon 
extemyt to the perirenal tissues, and forms a perirenal abscess. 
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From thivS arises the last set of symptoms of this grave di8or4e3r. 
For a (lescripfif)n of these symptoms see Perinephritis. 

Cliatarlcr of (^alruluft Pain .—In nearly every case of renal 
caleiilu‘. is jirest'iit at some time in its course. This pain may 
he either constiiiil or fiarnwsmal. Tin* more or less constant ^ain 
is presjiif when the stone is in tin* renal pelvis and is too large 
to enter tlu* ureter. Meeaii-e of its po>ilion it may have a ball- 
\ai\e action, and nnle''s the inii.iinmation i^ more or less severe, 
the jjain is not constant, so lliat wlu-n the ])ain does become con¬ 
stant it indi(‘ates that iidlanimation <*f tln^ r(‘nal pelvis has oc¬ 
curred. 

'riie parowMiial pain e(»mpiained (d', as a rule, is \ery sudden 
in ons(>t and is nnihiter.d. It is niost]\ on the side* of th(> affected 
kidne\, hut lias been known to he |)n‘sent on th(‘ opposite side 
(reno-renal relle\). It is present in half the eases of renal cal¬ 
culi, and is of tlie gn'atest se\erit_\. In fact, it ina\ he so severe 
that the patiinit, nnd<*r its iiiHiience, Incomes irrational and de¬ 
moniacal. 

At first it is more (d‘ an int{'rniittent or constant aching or 
dragging in the small of the hack. 'I'his at times is interrupted 
and aggra\at«>d h\ twitches of pain, until suddenly some day an 
attack of the greatest inteusitx occurs. 'I'lu* pain n(>w' sw’ilches 
from the back, and ma\ run around the crest of the ilium to the 
anterior abdominal wall, and 1h‘ hteati'd Ixmeath the ribs or in the 
iliac r<‘gion. It may also he f(dt in the groin or in the tes¬ 
ticle of the afft'cted side, following the course of the genito- 
crnral, the ilioinguinal and the iliohy})ogastric nerves. It may 
even be felt in the leg in the course of tlu* lumbar nerves, and, 
tliongh it may go as far as the toe (ant(‘rior-criiral), it rarely 
runs farther than the knees. The testicle during an attack is pain¬ 
ful and sore. It is said bv Head that retraction of the testicle 
takes [dace as soon as the stone reaches a point al)ove the pelvis. 
The scrotum is not affected. The reason of this is that originally 
the testicle was an intraabdominal organ, arising at about the same 
visceral le\el as the kidney. It gradually became more and more 
displaced dowuiward, until it reached its present position. As it 
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^'descended it carried with it some of its coverings and its own 
•Ikerve supply; this nerve supply arises from the same cord sog- 
ment as do the nerves supplying the kidney and upper part of 
the ureter. Consequently any lesion in llie kidney may reflexly 
cause pain to he experienced in the testicle. 'Fhe scrotum is not 
affected because it derives its nervous supply from a different set 
of nerves which are not in any way intiiuat(‘ly related to tliose 
supplying the kidiu'y or iiretc'V. ^ 

Duration of the Altarh'. —The duration of the attack is vari¬ 
able. It may last «)uly for a few minutes or for as many hours. 
Generally it lasts until tin* stoin* has either hcen fore»‘<l hack into 
the kidney ])elvis, has enter(*<l the bladder, or until dilatation of 
the ureter has taken j»lace, so that tin* iirine can pass anuind the 
stone. As tin; stone a])proaches Hit; bhnhh'r, frequent, and painful 
urination occurs. When tin* condition has persist(‘d for s<uno 
days exacerhations of jiain art; frequent at night, and are probably 
due to pressure on the kidney by gas passing tlown the bowel 
(Jackson). Attacks of pain Jnay at times lx; caused by an over¬ 
loaded col(»n. They may also occur s|)ontan(*ously or be; tine, to 
mechanical means, such as jarring or vibratory movements. Ma¬ 
nipulation of tin; kidiu’v also incites an attack. Sudden cessation 
of the ])ain generally indicati's that the attuu; has passed through 
the ureter into tlu; bladder. 

Location of Ilia Pain .— In renal calculus there are three va¬ 
rieties of j)ain: (1) local j>ain, (2) referred ])ain, and (11) re- 
fleeted pain. 

In the renal calculus disorders, tla; local ])ain, as a factor in 
diagnosis, can practically Ik; disregarded. It is not ])resent, 
except in the form of tenderness, which will Ixi considered later. 

Referred pain is the name given to the pain which is trans¬ 
mitted along the course of the spifial n(;rv<s from an irritation 
on one of their branches. Here is, imleed, a hornet’s n(;8t, for it 
is almost impossible, in this connection, to differentiate the re¬ 
ferred from the refle<;tcd pains, inasmuch as both are transmitted 
along the same nerve fibers, though each has a slightly different 
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l^^^tnbntion area. Yet it is not of absolute importance, as far as 
'^V^agnosis is concerned, to diffemitiiito between the two. 
f*- • iBelote will be shown the distribution area of the spinal 
' n^reS,* and at the same time the distribution area of the zones 
\virf Head, which represent the njhdtd ])jiin. The reno-reunl re¬ 
flex also represents a reflected pain. 



Fig. 152- IlbAU Zunls oi> IIulh- 

AU.LSIA IsiAiil.Y AbS(AlAlKU 
wiiH KiuNbY Lksions An¬ 
terior \ ILW. 



Fig 15.'t IlhAo Zones o^ IIyper- 

AI,(.LSIA I SI AMY AssO(IA'lfcl) 
WIlIl KlDNhY LlsIONH PoS- 
IKRIOR \ IbW 


Figures 150 and 151 show tiic areas of di^t rihiif jou of the e(‘re- 
brospiiiaJ uer\es, figures 152 and sliow tlie area of distriiuition 
of the cord /ones. 

From the aeojunpauNiug figures it nia\ he seen liovv cloudy the 
distribution of tlie spinal zone*! corresponds with the distribution 
area of th<* sjiinal ner\es. As tin calculus prfjgres^es down the 
ureter, these areas of liNiieralge-ia extnid lower and lower (from 
the tenth dorsal to the fir^t luinhar), so tlial in some cases the 
progress of the stone ma_\ hr* di‘fined hv the progressively lower 
location of the In jieralgesic areas. The circles which are shaded 
indicate the maximal jioints of tenderness of the respective zones. 
When the colic comes on and ureteral dilatation occurs, these 
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areas of maximal pain are most exquisitely tender, and by the" 
uninitiated are often mistaken for tenderness in an underlying 
organ. 

I’lie following drawing is from Head, and the accompanying 
l(*gend will siillieiently oxjilain it. 

/tcntt-rrnaf Jirflc.r. In sftnie ea^'s of renal calculus the pain 
may Ik* reH(‘el(*d enlii’el\ to the o])pf)site side. Although there has 




-^ - Very tender epot 


I MitMinal point of 
■j- - trndernpw of lOtfa 
nnd 11th dorsal 


V«*r\ liMidri 


Vr«‘ii of diHtriliiition of lOlh, 
llth.ind li(h dorMil 


Fio. I.-jI. Auka or (’i tankois IlYi>KHAi.(iKsi v in Sevehe IlENAii Colic 
IN wiiien THE Stone w’\s in the ruETEU. "The iwin .starts behind 
at tlic tip of the twelfth rib and runs forward to a point in the left 
iliae fossa, thenee to a jioint above the internal ring, then to the 
pubes, and thenee to the inner aspect of thigh w*herc it ends just above 
the knee.” (Head, Hrain, \ ol. XVI, p. 70.) 


been inneh controversy in regard to this condition, there can be 
no doubt that this so-called reno-renal reflex is occasionally present. 
In it pain may ap])arently Ik* associated with one kidney which is 
entin'lv lieallliv, wdiile the other kidney is diseased. Mr. Morris 
does not believe in its ]>resenee, and in his Avork, “Surgical Dis¬ 
eases of the Kiiliiey and Ureter,” says that “this theory is un¬ 
sound and dangerous if acted upon”; but Maylard quotes a case 
of his owm, eonfiriuative of it, namely: A man, aged 28, com- 
plaiiK'd of a “nagging pain in the right iliac region, which 
seemed to him to pass upward and lodge in the right iliac lumbar 
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jjgioa, wl^re it produced a dull, sickening sensation. It would 
linger there for twenty-four hours, during whicli time he would 
▼omit. Urine, after one of tlicse attacks, contained albumin and 
Wd blood cells, but not tube casts. ^Maylard explored the right' 
kidney and passed a catheter down tin* riglit ur(*t(*r, but nothing 
could be detected. Suj)])ressi(>n of urine dt'veloped imine<liately 
after operation, and the patient died on tlie fourth <hiy. On post 
mortem the right kidney was pt'idVctly licaltliy, hut the h*ft one cou- 



Fio. 155.—PnnssniiK Madk iu'on IIiiktkii in I'Indkavoii to Ohtain hoi-Ai. 
Tendkhness. Tlie jiressun* is nuidc directly over the r(*ni(iii where the 
ureter pa.s.ses ov<*r tlie pelvic hriin and enter.s the cavity of the pelvi.s. 


tained in oin* of the npjier ealiees a ealenlus about as large as a 
pea.’^ (.Maylard, ''Abdominal i’ain,’’ p. 101.) Other eases, too 
numerous to nauition, eonfirinative of this condition eoiibl be 
cited. J’ront, in 1840, Avas probably the first to draw attention 
to this reflex. 

Therefore, in all kidney ea.ses it is most necessary, in order 
that mi.'^takes may iu»t be imolc, that this p<*ciiliar and unusual 
transference of the symptoms Ik* considiired. Many a tragedy of 
surgery has occurred because the surgeon was ignorant of this 
phenomenon. Its manner of occurrence is (!X[)]ained iimler the 
description of the reflection of kiilney pain. In all ea.ses of sus¬ 
pected kidney disorder the attending physician and, moat of all, 
surgeon, should not rely too much upon the character of the 







064 


THE KIDNEY 


syni[>toni8 to dofino the kidney affected. In every case«pne 
has the ureteral eath(‘ter witli which to collect a little uriney 
thus j)osM‘«.se^ ihe nir‘nns definitely to localize the lesion. 

At tiiiKs it very ditKeiilt, from the pain phenomena aloney 
to l(jeali/e tlie stone to a e<*rtain definite part of the ureter, for 
occ.isirui.illv a stone in the lowrr end of the ureter will produce 
p.iin in tin kidnev area, wlnli oik* in tlie n|iper part of the ureter 
or in tin pclvi'^ of tin* kidin \ will jiiodui'i ]iain along the entire 
distiihntion ana tlio /oiua'^^oonn d with tin* ureter. 



Kni. ir>(5. Toi uMiai’s I’oims oi l*i»i nsi uh in Kidni-v vnd Ureter 

ia sI<»^^ 

7'( /o/m/ n ss. 'rnuh'i’iK alwav" undent in caleulusylisease. 
It niav )>(> of the sii|MiiM‘iai t\|>( foinnl in the ina\ini<il ])oints of 
tendt riuof tlu lit.id /oiuor it iiiav he tin* io(*al ttaidin’ucss 
found o\(*r the .itfeetid kidiu v (anterittr or po^tt rior) or along 
the eour.se tif tlu* ureter. 

I'lit* uppt r j>.irt of tlu* nn t(*r and tlu* lovvt r (xtreinity of the 
kidiu‘V approNim.itely inav hi* reaehed h\ pri‘-''Ure at the level of 
a point deseiihid h\ 'roiirniir .e heinu "situated at the intersec¬ 
tion of a traiisverM* liiii* drawn lM*tween the tips of the twelfth 
rills with that of a vertiiMl line dr.iwii ujiward from the junction 
of the inner and middle tliinU of Poupart’s ligament.” 

Tenderne*'b at tin*, point iiuHeatOb a painful lesion of th^^ 
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, TO wt eTi viisli a9 is produced by ureteritis, tuberculosis, or calculus, 
r, intersection of a line drawn between the two iliac spines with 
'Odte that is drawn vertically through the spines of the os pubis ap- 
' proximately indicates the point at which the ureter passes over 
the pelvic brim. Because of tlu‘ narrow»Mi lunu^n of the ureter at 
‘ this point a calculus frequently lo(l^e>4 here and (‘UU8(‘s pain. 

Palpation of the ureter is not \erv •'atisraelorv. In iiieu it 
may be palpatetl for one or two inelu's alniNe the hhuhh'r by a 
rectal examination, whih* in wonuui, h^ a \uginal evnnination, it 
may be pul})at<‘<l f<»r t\\«> or three inehes above its \<*sieal insertion. 
In this lower accessible portion, then'fon', local tenderness in 
cases of stone or intlaniniation may Ik* eli<‘it<<l In palpation. The 
great difiicultv in clrawing <*oiielusions frcnn t(nd<rm-ss located in 
this region is that it is almo'-t impossible to sa_v with any degree 
of positiveiu'ss whether the t<ndern(ss whieh is pn sent, d!ie to 
ureteral in\ol\(Mn(‘nt alone or i^ result of soim* iliseasc of the 


adjacent struct ur(‘s. 

Factors Influ<nnmj the Fain. - The factors inilneiu'ing the 
painful attacks are: 

(1) The Fosiliun of the Fnli<nl. (Mnmge of position some¬ 
times causes pain, and certain positions an* productive of more 
pain than are others. These po»ilioiis an* gem r.illv the ones in 
which the st<»ne, if jiresent in tlu* kidnev, would h.ive ,i t<*n<lency 
to gravitate to and hhx'k up the <mtl<‘t of the renal pelvis. In 
these cases the pain is the r<*siilt of ]»elvie «listenti<Mi. Ih'versul 
of the pfssition which pnxlnced the pain generally eases it, and 
may even cause it to disappear entirelv, the disa|>p<‘arunco Inking 
followed by a considerable increasi- in the How of urine. Should 
the stone be in the ureter change of position would not produce 
any special ilifference in the amount of pain produced unless the 
changed position should cause pre‘*siire, pulling or dragging upon 
the ureter by some of the adjacent organs. 

On the other liand, should the kidney lie movable, and dis¬ 
placement occur, it is easy to conceive liow, in the dropping or 
in the turning of the kidney from the displacement, a kink or a 
twist jiay occur in the ureter, and how this, by causing renal 
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distention, may act as a pain-producing factor. Under these cir- 
ciiiiiKtaiK'cs a rc])luccriK‘nt of the kidney into its normal locati^ 
will r(!li«*V(! the jmin. 

The patient, during an attack of renal colic, generally lies all 
bent up. .\t the siinie tiin(.‘ ho, as a rul(‘, ])resscs his hand into 
the abdomen, ami this .seenis to ease the pain. In this, renal 
eolie i.-^ not dillVrent from other colics, for all are to some extent 
reli<‘ve«l hy pres.snre. Patients atfected with kidney calculus walk 
with the hand so phu'eil over the atfe(‘t<'d .-<ide that the thumb 
prc'^ses on the loins iN-hind ami the lingers on the ilia(; fossa in 
front. (See Kignro I I:*, p. (117.) 

(‘J) Mollon. In thoM* who have kidney stones motion (»ftcn 
ineilcs an all:iek, (>peei:illy ."o when the motion i'^ similar to that 
which occurs in imling over rough mads in a l»adly constructed 
carriage,.oi- in vehicles in which Ihi'n* is con--id<M*ahh* jolting, that 
is, one may say, shaking moiiun. hifting, sudden, sharp turning, 
as in tennis playing, throwing, running or jnmjiing, all .seem to 
iniliat(‘ :in all.ick. licnding forward or backward is aj>t to cau.so 
its app<'iirancc, «ir to increase it if it is already pia-MUit. 

Pitfrslinn. seems to be especittlly potent in causing pain 
in nmal calciiln-. 'This is probably dm* to two causes; (a) the 
chiinging r»dationshi])s of tin* bowel during <lig>-.tion cause it to 
press upon tlu‘ kidney :ind thus produce pain, ami (b) the dis¬ 
turbed digestive j)owers of the alimentary tract may cause some 
stibstaiices to lx> ab'>orbei|, which, on iM-ing (diminated, increase 
tiu' irritability of the urine timl gi\(‘ rise to pain as they pass 
ovt'r th(‘ seusitivi' nnicous membraiu' lining (d’ tlu' kidney and 
iirett'r. 

(^4) Mnnipnldliitn of the kiilney fr(M|neiit]y incites an attack 
of riMial colic. 

AssoridIrtI Si/injihnns. Sym[doms a^sociateil with the passage 
of a renal «-alcnlns aia-: 

(I ) Fn ifih nrji nf M Irlnrlhini. --’riiis becomes more annoying 
the nearer the stem' is to lh(> bladder until, wlum it is just ex- 
ti'rnal ti> the blailder, the desire to urinate is almost constant. 
According to Schmidt, the opposite holds true in tuberculosis of* 
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tho kidney without a cystitis, and in kidney infarct, when the 
desire to urinate almost entirely disappears. 

, (2) Increcised Blood Pressure .— 'I'ho blond pressure is greatly 
increased at the time f)f the attack, but this is only a vasomotor 
reflex incited by llio pain sensation. It is nolliing more than the 
usual reflex associated wiili all seven* pain. It but conlirms the 
patient’s stateitii*nl.'' tiuit pain is p:*»*s('nt. 

(3) Sirrllhn/ aiid snisltlrrnrss of (hr urrihra- may precede 

an attack. 


(4) Diffrstlrr - Nausi'a may be ]>resi'ni and vomit¬ 

ing is very conniion. iJoili may 1m* pr(*si*nl willmut tin* pain. ’I'licy 
arc due to the close ass«M*ialion of the kidney, intestines, and 
Stomach, throngli the abdominal sym|»alhetic. 'riiesi* dig(*stive dis¬ 
orders, when s«*\en, may bad to error in diagnosis, especially so 
when constipali(»n i*' |)res(*nt. 

(5) Chaiifit’s In (hr I'rinr,- (a) Pdooil as a rule is pr(*sent. 
It follows an attack of colic. While appreciable ini«*ros(*opically, 
as a rule it is not in any v«*ry gn*at <prantity. (I>) Various uri¬ 
nary salts, as jihosphates, urates, oxalat<*s, are pr(*s(*nt in abnormal 
amounts, (e) .\lbnmin may lx* found, (d) d'he sign of gr(*at 
value is tin* abf,(*nce of the normal urinary (low from tin* nr(*te.r 

on the aft’ected side*. This can Ix-st Ik* flemonstrat<*d bv the use? 

0 

of the cysto>co|K* and nn*teral cath<*ter. 

(0) tSnltjrrdrr sriinolifniN of fold in tin- thigh of the a(r<*<*ted 
side are sometimes jiresent ( Schmidt). 

(7) Chills are very freipieiit, (ispeeially when Dietl’s crisis 
is present. 

(8) ^^lnlsills in the mnseb's of the calf or thigh of tin* same 
si<le may be pr(*sent tsee lnm*rvation). 

(0) Collfi/tsr may occur at ihc; time of the gr(*alest, severity 
of the renal pain. 

(10) Elevatioii of temperature is fr(*quent at the time of the 
attack. 

(11) Renal Slones. —The X-ray, as a rule, shows a renal 

gtone. 

In.- ]nany instances, while the colic may indirectly be due to 
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calculus formation, it is not directly so produced; for insteedo^ ft'' 
calculus the* olistriiction to the ureter has in many instances beep 

ft* 

found to he pieces of blood clot, etc. Generally they are the? 
result of ii secoiidjiry iiifectirm. 

Difjni nhal I)iaf/no\a. 1’he diajjnosis of a renal calculus 
sluMild he iiumIc from tuh<reulous kidney, new growth of the kid- 
iie\ with he niitn-li.ige Jtile) the* ««uh>.f,ine*e‘, anel kinks of the ureter. 
In re n.d e-;denlii*> the e-olic is seinie‘lnne*s mistaken for that of 
iutestiniil e)hslrue*lie»n, chiedlv e»n aesMumt e»f the intestinal disten- 
tiem anei tlu* inahiliK te» nie>\e the heeweds. 'I'Iii’m* latter are fre- 
(]uentl\ (he* result e»f the* hirge ele^‘^e'^ eif nmrfdiin which have been 
gi\en le» the* p.itienf. I'reteral colic on the right bide is often 
confused with u])peudicitis. 



DIFFERENTIAL DIAGNOSIS—RENAL LESIONS 



aati 


Tiimor not tender. ! Idem. 
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TIIK UIIKTKR, HLADDKR AM) FRETHRA 

THE URETER 

Pain assofiatcd with nrclr ral involvi-incnt is due 1o: 

(\) 01)stni(*li<*n «if llic iin-ti'r. 'rids is caused by muscular 
spasni, wliieh produces (a) liydroinidirosis, in whieli there is gen¬ 
erally a certain ainnunl. <d' associated infin-tion, and (h) <lilata- 
tion (d’ the ureter. ()l)sl meti<in may also he caused ])y calculus, 
hhxxl el(»ts, detritus, kiid\s, external pressure from tumors (aortic 
aruuirysm) or growths in adjacent organs (as eareinoma of the 
hhnhk'r at the point of ureteral insertion), displacement of adja¬ 
cent organs (making pressure (ni the nret<*r), and stenosis of tlio 
ureter, which may he intralnmenarv from stricture, or extraluuic- 
iiarv from inllamniation of the walls or ofth(> surrounding tissues. 

(:i) Inilammation (ureteritis) may also cause ]»ain in ureteral 
disease. 

Ohstruclion to tin* ureter pritdiK'cs at first a muscular .s]»asm 
and lh(‘n a distentioji of the proximal ureter an«l nnial jx-lvis. 
Tliis causes a sudden sharp |iain. 'I'o what extent the nret<‘rs are 
iiiiu*rvated hy the ccn-hivtsplnal system i-; still a ipiestion for the 
jihysiolog’isls, hut it has lieen shown that the mucous and muscular 
coats are innervated hy lK)lh me«lnllated and non-nie<lullat<*d nerves, 
so that th(‘spasni, which is produced hy an irritating st(»ne. would 
affect hidh cerehrospinal and sympathetic nerves, and thus cause 
both local and reflected pain. The local ]»ain is due to the irrita¬ 
tion of th(‘ ci*rebrospinal nerves, and the reflected pain is the result 
of irritation to the sympathetic nervous systmu. Later, should 
inflnnnnation ensue and the outer coat of the ureter be involved, 
the local is more prominent than the reflected pain; and if the 
adjacent tissues are affected the local pain far outshadows the 
670 
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reflected. Generally, however, such fine distinctions cannot l)e 
made in practice, yet if it were possible to follow a case of' 
ureteral stone colio from its ineipienev to its eonelusioii, such a 
transgression from reflected to local pain iiilglit sometimes bo 
found, and the prcsenc<‘ or abs<‘nce <•!’ iiiltammation exactly de¬ 
fined. This is easier if the obslniction is incomplete, but at tho 

same time suflicienllv irritative to cause inilaniinatorv reaction. 

• • 

According lt» Ashton, “When llu> nrcicr is intlamed pain is 
elicited at tlie brim of tin* pelvis, ahont one to one and oiUMjuartor 
inches on either sidi* of the promontory of the sacrnin, and over 
the upper or renal |)orlion by deep |>al|)ation." (See h'ig. 15.'>.) 

A reference |iain due stone in the ureter which would seem 
to be of value is given by IJennett. In this casr a sloiu* lodged in 
tho vesical end of th(‘ right ureter, and caused more or less con¬ 
stant jm'm in. Ilic riifhl tjrinn. The pain was nev<*r acute* and 
rarely was entirely al)>ent. It was woi>e in tin* morning on leav¬ 
ing tin* Ix'd, ami again in the eveniiig. Possibly a little incr«*ase 
of the ])ain was note*l when the bhnhh*!' was full. ()n n‘moval of 
the stoiu* tin* pain ceased ( Ijennett). .Vccording to Nowell (2'S7, 
p. 4-15) the ])ain in renal colic is fell at. a point a little Im-Iow IIkj 
ninth costal cartilage in the mi*I-clavicnlar line, from whicdi it 
runs downward to the testi<‘h* and along the inner sidt^ of the 
thigh, following tla^ c*ji1aneous di.-^lribnlion of the eleventh and 
twelfth dorsal and the first lumbar rn*rv(s. 

Should rib-tru(*tion la* (*omplele the pain of <list(‘ntion occurs 
pari jtn.ssu with that of the sjiasm. ’ 'riat distention the renal 
pelvis first occurs, and tln*refore the first organ to b(! afTcjcted by 
the distention is the kidney. It reacts (o it and (;auscs a sense of 
aching, tenderness, and pain in the lumbar regi<»n. 

Tumors of the ureter as a rule are, not painful unless they 
cause a sudden obstruction to the uret(!r, either from pressure, or 
from inflammatory swelling due to an acute infeetion. They may 
also cau.se pain by tlu* j»ressure of the nret(*ral mass upon the sur¬ 
rounding structnnis. Depending iipfm the location of the mass, 
either local or referwd pain, or both, may bcj produced. 

Pi^ol (“Anatomy,” first ed., p. 1914) gives a good idea of 
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the route of j)ain reference in kidney, ureter, and bladder diseiuwa. • 
He says: “The skin of the Vrotum and penis is supplied 
sensation from the same spinal segments as is the bladder, and 
therefore the referred pain in vesical irritation or inflammation ifl 
often felt in those regions in the distribution of the perineal 
braindies of (lie piidie and tlie inferior gluteal nen'es. The tick¬ 
ling or ih-iiiiig around tlie amis, or jtainful contraction of the 
sphincter, \\hi<‘h nui_\ he fires* nt, is the referred sensation through 
the inf<*rior heniorihoidjil jier\e from the sacral plexus. Lumbo- 
haeral pain is felt ihroiiuh the (‘oniniiinieations ladweeii the sec¬ 
ond, third, and fourth sacral in*r\es and the hypogastric plexus. 
Pains in the area usually associated yyith th(‘ kidiiev disease are 

4 t 

due to the junction in the sfunuatic ple\us «tf tihiments from 
Ixith tin* reu.il .ind tin* ycsical |)le\us<>s, I’ain over the kidney 
region mav also Ik* dm* to the inyolyeni(‘nt of the sfiinal nerves. 
Pains in the loyyer limhs, «*sf)ccially in tin* foot (fKalodynia), are 
prodneed hy the irritation «*arricd througli tin* sacral nery’es into 
the sacral ])lc\us and tin* lumhosaeral cord, yyhieh give off the 
grt*at sciatic nerye.” 


THE BLADDER 

(!!:NnHAl. CONS MU ORATIONS 

Anatomy. 'I’ln* bladder is ni'\t to tin* last diyision of the 
urinar;) apparatus, and acts as a res(>vyoir for tin* urine. It is 
ver> loosely .ittaclnnl to the surrounihui* structure-, and can be 
subjected to gnat dist(*ntiou before it eau-es inconyenience to, 
or prchsure on, adjacent oraan-; but yyheii it is hi distended pain 
and <lis(*onifort are most m.irked. The urinary bladder is unlike 

t 

most other abdominal \iseera because of its great distensibility 
(in this it reM‘mbh’s the stomach), and its p(*culiar fio-ition (being 
almost exfraperitoneal) and because its cayity is in almost direct 
contact yvilli tin external air. 

llecaii-e of this (*ontact the bladiler is much more susceptible 
to inflammatory disea-es than are the abdominal viscera, which 
are entirely intraperitoneal. 

Nerve Supply.—The nerve supply to the bladder, being both 
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-^iitepaflietie .and spinal, grants to it attributes possessed by both 
IlMMe systems. Tho sympathetic system keeps it in harmony with 
Die abdcuninal visoera, while the spinal system supplies its muscu¬ 
lar coats and acts as a finely sensitized uppnrnfus which quickly 
responds to all harmful irritations gi\ini; riso to the sense of pain. 
The sympathetic nerves are distributed prineipall.v to the inuscu- 



Fio. 157 . —Relationship Existino hetukln Pain and oiiii.u Slnha- 
HONS AkISINU in 'IHE UiUNAUY PlADDLIt. 


lar coat. They follow the arteries and are di n\(<l fiom the vesi- 

f 

cal plexi, which, in turn, arise frdm the pf Kie ple\i (Pier- 
sol). When the s.>nipathetie fih< rs are iriilalMl thr sliuiiilus is 
carried to the cord, and thence is reflected to the Ixal.y wall, ’ 
where it may be felt as pain. When the sj/nial iier\e filaments 
are irritated the pain is referred to tlie nguui ot the bladder, 
although its exact localization is ratlier iiidefinitf. The sympa¬ 
thetic nerve supply differs from tlu‘ spitud in that, although deep 
pressure pain perception is carrml through its fibers, it also car¬ 
ries stimuli to the cord, from which they ai<* referred as pain 
to the cutaneous areas having their nerve supply derived from 
the saiQCi accent 
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The syinpatliotic filxira are derived principally from the rest-' 
cal plexus, which is in direct communication with the second^ 
third, and foiirtli liiinhnr segments of the cord, and it is through 
th(‘S(‘ ('oniinnnicatinMs that iriotrtr inifiiilses are carried to the 
hhidder wall. 'Fhc v^■^i<*al plexus coniniunieatos with the hypo¬ 
gastric jilexiis, whieli, in turn, eoniinimioatos with the second, 



P'lo. ITiS.— Pain Aukas Associatkd with Diseasks of Ri.adder. (Accord¬ 
ing to Head.) 

The 2d, dil and -tth sacral areas are tlie ones in whicli tiie bladder pains 

are iiswallv referred. 


third, and fonrlli sacral nerves. 'I'liis su])ply is sensory, as can 
he s(‘en from tin* «liagrani. 

That tile jiain sen.sation is carrii'd throngli the nerve fillers 
wliieh are ilerived from the sacral .segments Is ajiparent, because, 
ill a lesion of the twelfth dorsal .s(>gment, ordinary sensations 
from the bladder an* lost ; but if the lesion is below the first and 
second saeral segments sensation is not lost. 

The cord zones, in relationship with the bladder; are given , 
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; Above. These are not so useful in the ilcfiniiig of bladder lesions, 
because the intensity of the pain from almost every painful lesion 
of the bladder is so groat that it ovorwludms the loealixing sense, 
so that it is almost impossible to deliiu' the /onal areas. The 
areas most commonly affected in l»ludder lesions are the second 
and third, and possibly the fourth ssu-ral. It. is iio.xsible also that 
sensation, may l»o n'fern'd tlirouuli the M-eond, ibirtl and fourth 
lumbar nerves, though such a 
reference is very nniisnal. 

That it may occur is c«‘rtain, ii*< 
is maintaiiK'd bv Il(>iid, mIio 
says that “in those* eas<‘s \vh(*re 
there is dist«*ntion of the blad¬ 
der, and inell'eet Mid attenipts 
are made by the ]):itient to 
evacuate, thi! pain is of a sharp, 
shooting charaeter, radiating 
from tin*, lower lumbar and 
sacral regions behind, aronml 
the ilium to tla; lower part of 
the abdomen just above the 
pub(*s, and al.<o down tla; inm*!* 
side (»f the thigh t«) the kne«*.” 

The ]»ain may al.so extend to 
the ont«‘r side of the thigh. 

Tb(« accompanying drawing 
(Fig. 15!)) illustrates the rt*bitionship of n*etal teiu-'iniis to v<*s- 
ical tenesiniiH and tlu* method of reference of blad«h*r ]>uin into 
the penis. 

The reference areas of bladder pains ba\e be(-ii nicely illn.s- 
trated in Figure 1<>0, which repre-ents the [)ain of cystitis, fol¬ 
lowing instrumental crii.-hing for the removal of stone. These 
drawings, which were taken from Ile;id (•‘llrain,” Vol. 10, p. H2), 
represent points of maximal tenderness, which were found, (1) 
over the ischial tulx*rosily, (2) ovc'r the lower part of the sacrum, 
and (3)..jOver the tip of the glans penis. 



'rKNKSMr.S 'I'O \'KSie.\l. 'I'lONKSMOH. 

'I'la* traiisnii.'^^ioti is through (h<! 
piidic iicrv(> wliicli :d.so supplies 
th(‘ prostate and I la* ^lans penis. 
Wla-ti any of tlicsi* rcfrions are 
an'cctcd it is comnion to have 
pain refi-rrcd to any one, or all 
,thr<*c, <if the three r(gions. 
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Oaiues of Pain.—All direct bladder pains arc, of course, 

*•1 

lo irritation of Hciisitive spinal nerve filaments in the bladder wallA 
Sf)nio of the indirect pains are due to pressure, dragging or pulling 
upon tlie adjacent pr*rivesicular structures. Generallj lesions oi 
the bladder pro[)cr are not painful unless they encroach directly 
npnn tlic trigone, for this is the only part of the bladder which is 



Kiij. J(iO. - Aiik\s ok Refekrkd Pains Usually Associated with Dibeasi 
OK UaiNvaY Hladdek. (Aeeordiiif; to Ih'ud.) 


(‘xirenndy seu'^itive. Uven in the ab'.(*nee of iidlainination, touch¬ 
ing of it by a souinl or ju-oIk* is provocative of the most intense dis¬ 


tress. How inueli more this distress is increased when the mem¬ 
brane is inflamc-d (‘an easily b(‘ surmised. If it is inflamed, and 
there is also inereast'd irritation as'Jix'iated with a sharp and 
jagged caleulus, it is ajiparent that (*v(‘rv time the bladder walls 
contract a sharp and agonizing pain is iKuind to result. If adhe 
sions exist between the bladijer and adjacent organs, pulling and 
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clraggin#? by tljeso viscera at the time of the greatest activity 
will pro<‘]iice pain. Should the bladder (in the male) be adherent 
to the red urn or to the sigmoid, all evacuations of the bowel will 
Ih‘ alicnded with nirn-e or less urinary tenesmus and localized 

V 

bladder pain, Lik( wise, adhesions to the uterus and tubes in a 
female will prr»dnef; the nio^t severe ])ain during the periods of 
mensirnalion, •Inring jn-c-gnaney, or during s(*xual intercourse. 
In s(*nie ea<es the bow<‘l and nrinarv bladder have become adher- 
<'nt. In these the ]>ain oeenrs at irregular intervals, and is fre- 
(piently aee^nnpanied by (lie gurgling ji<»ise wliieh betokens bowel 
contraetion. If tlio adhesions are to (lie adjacent tissues, pres¬ 
sure in tiu! snprapnbie. region is jiainfiiJ, especially so if the 
bladder is full. In woman (he bhnlder can Ik; judpated more 
easily than in man, and surrounding adhesions and inilamma- 
(ion, bcicanse of the great tenderness (hey produce, are easier 
to <l(*(ine. llowev(‘r, adhesions in-v»‘r cause; such severe pain as 
do intrav('slcular h'sions. 

Character of Pain.- Pain duc‘ to lesions of the bladder is of 
two types: conslant and paroxysmal. 'I'he constant pain is of a 
<lull, aidiing charact(>r, and i-< felt behind (he symphysis pubis. 
WIk'ii present it, imliea(«‘s a ratlur severe' inilammation of the 
bladder walls, hu’ an inilammation that has not progressed l)oyond 
the miieons ineiidu'am' will not prodiice this marked pain. The 
constant distress, associated with this lesion, is interrupted by 
paroxysmal attacks <d’ pain occurring during micturition, slightly 
before and at, the termination (d’ tin' act. at the time when the two 
o})jiosing internal surfaces of tIu' hhnhler an* brought into forcible 
cimtact with each otlu'r by tlu' contracting walls. Should a stone 
also be j^resi'iil the most st'ver(> pain is felt at the end of the 
urinary act; in fact, tin* pain may Iw' so si'vere that urination is 
inhibit('d. 'I'liis pain may be rt'lievi'd by changing or reversing 
the ])osition of the patient; for instance, if during the attack of 
pain the ]>alient lies down, the stone may gravitate away from 
the nrelhral o]H'ning. The urinary How is resumed and the 
bladder ]>ain ceases. 

Location. —Nearly all bladder diseases, even those of the least 
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magnitude, cause an aching in the suprapubic region. In some 
cases this aching is the only discomfort produced by the disease, 
while in others the aching progresses into acute, severe, and well- 
marked pain, which may be local, r(*ferr(‘{l, or reflected. If local 
the pain is due to injury of the terminal iilaments of the sensory 
nerves of the bladder wall, which have heconu^ involv('d in the 


A —■ Congestion of 
penis 

B—Constant pain 
in glans penis in¬ 
dicates: 

1, Fissure (mcn- 
tus) 

2, Prostatitis 

3, Inflaninmtion 
of the prostatic 
uretltra 

4, Ulcer of the 
urethra 

C—Constant pain 
in; 

1, Chronic proM- 
tutitis 

2, Cinnine n c i ii g , 

senile enliirge- 
inenl of llie 

prostate 

I 3, Kneysteil eul- 
culuB at the 

intse of t he 

bladder 

Pain relieved liv ; 
niietiiritioii 111 . 

1, Aeute pncitii- | 
titis 

I 

1 



process.. The.-e nerves are spinal in origin, and llie pain is 
perceived as coming from their di^trihiition area. ll sonie-tinujs 
happens, thoiigli, that llie pain is referretl to tint tlistrihnliori 
area of .some other <if the hraiiehes ■<»{ the nerve iijvttlvod, as 
may happen, for instance, in tin; fiiidic; wliere, allliongh tho 
only irritatifMi which may he present is in the hranch supplying 
the lower part «if the bladthir, the ]iain may he felt in tho glans 
penis, or in the Jinal sphineler (see Mg. ITtl)). 

When the pain is reflected it i.s jiereeived as corning from the 
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distribution areas of the third and fourth sacral segments. Thstie 
have l)een shown on page 677. In this connection it is ■well’tO^' 
renjcinlier that the areas in which these pains are most often 
found lire: (1) in tlie kidney area (probably the result of the 
biiekuurd slusi^) ; ('2) over the sacrum, and (3) in the jSoot, fre* 
(juenflv in the held. 

Time of Pain Attacks— There is no sjieeial time at which blad- 
d( r jiain is at its niaxiimini, n1tlioui>li from (‘xperienee with quite 
a nutnlxr of easis it ^et ms that nialit, with its quiet and peace, 
is the timi* wh< n the ])oor unfortunate evstitic ftels and sutfers the 
most distress. Often he fears tin* darkness mon* than the un- 
godl^v fear the evil oiu*, for ne\i*r do<*s it bring sh'e]), but always 
anguish and jiaiii. 

Win he sliouhl sufl’c r so unudi more at night is rather hard to 
say; {» rliaps it mav be that at this time the senses are more 
acute. During the niglit thev ar(‘ relaxed frotri general care, and 
jiereeive sligbti r iriitations than otlu rwise would merit their atten¬ 
tion. Anotla r r(*asou is that at night congestion of the retro- 
prostatie jilexus of veins occurs. This jiroduei's ])ressure upon 
the prost.itie nerves ami jiossiblv also upon the sensitive trigone, 
and so giv(*s rise to ])ain. It may also luqipen that the bladder is 
fuller at night th.m iluring tin* dav, and thus pain is more apt 
to b(‘ prodiiei'd. 

I’he alKive deserijitiou appli(‘s to all cases e\ce])t those in 
which a stom* is present in the bhuhh r. When such is the case 
the ])ain is generally vvxirse in the dav time In'cauae of the motion 
which then occurs. 

Position of Patient.- —The position assumed by the .patient 
during uriiiarv bladder pain whin walking is one in which ho 
stoops slightiv forvv'ard, in a ])osturc similar to that absumed in 
enteroptosis. • 

When a btone is in the bladder the ])atient frequently bends 
forward, and, if a male, tugs at the foreskin of the penis. This, 
in '■ome casi's, s{‘(‘ms to give relief. Why, it is difficult to say. 
Distention of the bladder also causes the patient to bend for¬ 
ward. 
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The prone position is not so often sought hy the person sub¬ 
ject to bladder deraiigciueiit. As a rule* he likes best to sit on a 
chair, bent forward, with his elbows on his knees. Sometimes he 
makes pressure over the region of the bhultler, though if tlic in- 
fianmiation is severe he (1ih*s so v(*rv esin'fnllv. 

C fl 


Factors Influencing Production of Pain. — Uchtliou. of Urinary 
Bladder Pain io M of Ion .— One wlio is troubled with ehronie blad¬ 
der disease is not \erv aetive niiise\ilar]y. Slow, ealm, and de¬ 
liberate in all hi" ino\(*iiienl>^, he scs'ins the jM'rfcet ('inlKulinumt of 
caution, lie will not nni, jiniip, ri(l(‘ in s|)riMi!,b‘S-. wagons, nor 
in jolting ears; (\rn walking may beeoiinMlislaslcd’iil to him. Tlia 
life is one ]i\ing tnniienl, for (•\cry m<*liini hurt'' and injures him. 
Even rest in lK*d may In* deni(<i him, bir it may |»ro\<‘ to be only 
a snare with whieh to increase his pain. \'<‘l he g(«‘s en hoping, 
always liojn’ng for a siiretaist* from paiji. 

Rclafion of Food and Jfrinlr Io llinddrr Pain.- In food and 
drink lie hidden dangers, for the lirsi may prodma* bowel dis* 
orders whieh are distressing, and the second may ]>ro(hiee urine 
whieh burns and scorches, liolh bring add<‘d discomfort to an 
*alrea<lv overburdemd sonl. 

Drugs sometimes cause an attack of bladder pain. Witness 
the fretpif'uey with whieh urotropin initiates one. 

Cold air and drafts produce a congestion that may stir up 
latent disease* and cause old sym])toms of jiain ami discomfort to 
appear again; or, in the ]»resonee of an active involvement, th(*y 
may ^till furtluT augment the di**tress. 


Tenderness in Disease of the Bladder. — Diseases of the blad¬ 
der, when they cause jiain, are always accompanied by inllamma- 
tion, and inflammation as a rule jiroduees temhrness. This ten- 
derne&s of bladder le-'ions is marked in the three locations in 
which it is possible to make direct jiressure upon the bladder by 
the examining finger. 

The first and most prominent location is immediately above 
the pubes in the .suprapubic -region. ITere the fingers can be 
pressed into the abdomen and then, by flexing, can Ikv d(*pr(‘8sed 
deep into the pelvis. Should the patient be a child this latter 
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procedure is not neccri»ary, as in children the bladder rides ahovb 
the jielvic hriin. Tlie second location is the base of the bladder*. 
In wonuin llie base of the blad<ler may be palpated bimaniial];^ 
between a tinker ])bie(‘(l in the vap>inu and the palmar surface of 
the oth(*r hand laid over tlu* alalonien. Tf the bladder is in- 
tianied the patient will eoniplaiii <>i ])aiu on pressure between 
the two. A stnn<‘ in the bl«idd(*r or lower ureter can often be 
jialpated ]\> this hkIIkkI. A netal I'xaniinutioii frequently is 
inaile in the ni.de, but, .is <i rule, is not siieeeshful in eliciting 
sMiijitoiiis of .in_\ \.due because* ot' the great bciisitiveness of the 
]»n>sl.ite. 

Idle third location in wdiieb pain in intbiniinatory diseases of 
the bladder is paitieulailv marked is the* trigone. The pain here 
is (liVited b\ the* p.issing of a ealbe-ter, which when it enters the 
blaelder pro<lue*es the* nietsl intense eli'^tress. 

Associated Symptoms. — I'ho sMn|>(oiu ee>innie>n1y associated 
with diseMse* eif the* uiinaiN bl.ulder is p.iinful and frequent 
urination. Kie'epie ne_\ td urination is pne of the tir&t signs of 
blaehler disorder. 

Painful uiiu.ition ni.i\ also bi‘ associated wdtli a new' growth. 
In the nre*lhia tlu growth ni.iN be a earuneh', which is a small 
raspbeu'iw in.iss Iving tee euu* or the eitheu* side of the meatus; or 
a eane'cr (eareu’neini.i e>r .s.ueoni.i). The*so are lUMrly ahva^s ulcer- 
ateel anel h.i\e .lerid diseh.irge's, which gi^e‘ rise tei severe itching. 
If the urination is ])ainful and freepieiit, and pus, but no blood, 
is ])resent in the urine, it indicates a e\stitis, in which the pain 
is of a scalding nature* anel eu-eurs during the (‘iitire time of 
tile jiassage of the urine. It is most jironounced at the beginning 
of the urinar> act, and ditheultx is often exjierienced in starting 
the stream. 

Painful and frequent urination, w’ith blood and pus absent 
from the urine, indicatess: (1) vesicourethral fissure, in which the 
paiii is constant and is increased during the urinary act, or (2) 
pressure upem the bladder b}' an 'enlarged uterus, ovarian tumor, 
or inflammatory mass. If painful and frequent urination occurs, 
with blood in the urine, the examiner should seek for: (1) tuberr * 
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m the blood as a rule is found early in the disease 
^ ceases as tbe disease advances; tubercle bacilli also in4y 

, if persistently sought, be found in a centrifugalized speci- 

, snen, while in (2) gonorrheal disease, the gonoeocciis may often 
,h^ found on a similar examination; and (J^) vesical calculus, in 
which condition other signs and s>in})toins of the calculus are 
present. 

Non-paiiiful and frequent urination, with hematuria, generally 
is the result of tnmoj’, in A\hieli (he pain lu'eomes noticeable 
only late in the course of the disra'^e. 

Differential Diagnosis. — IMadder disiasi's should be diagnosed 
from involvement of tiie central nenous s>steni. Here the “pain 
occurs independent of micturition and radiates to the rectum or 
to the genitals and thigh” (Schmidt). 

BLADDER AEEEtTIONS CAUSING DAtN 

The bladder lesions causing pains are: (1) cvsialgia, (2) 
vesicourethral fissure, (”) distemtion of the bladder, (1) rup¬ 
ture of the bladder, (T)) cy'.titis, ((>) pericystitis, (7) tumors, 
(8) tuberculosis, and (0) calculus. 

' Cystalgia. —Montgomery sjaaks of a cyslalgia. Tl'^ed is inclined 
to think that this condition should he described as a hyperemia. 
He says that while a neuralgia of the bladder may occur, gener¬ 
ally it is only a term used for hyperemia. IFndcr the circum¬ 
stances a fnquent desire to urinate^ is jjreseiit, with a burning 
during or after the act. Most of the women so complaining are 
of a neurotic temperament, and are afflicted with disjdacernent 
of the uterus, rno\ahle kidneys, etc. Fenwick seems to believe 
that neuralgia of the bladder may e\ist as a separalj* ditity; and 
that it is pnthahly pnaluced by the to\ins <d infectious <liseases, 
as those of influenza or of light sejitic infections. In some cases 
pain apparentl;v in the bladder is due to inflammation of the 
pudic nerA'C. The pain in thia> case is also referred to the penis, 
rectum, and perineum. The perineal pain may be .so severe and 
the perineal surface so sensitive that the sitting posture becomes 
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almost iinjjossiblo. Traveling on cars also causes the greatest 
agony. 

Pain willi incontinonce and frequency of urination should lead 
to the niispieioii of ial)C“', geiu ral ])aresis, etc. 

Vesicourethral Fissure.- In tlii‘' eondifion the pain as a rule 
is eorisi mf, hiil is more marked diiriiiir the urinary act. The con- 
slaney <il' llie pain is dm* 1f» llie irritation ly llie urine of the nerves 
e\j»ose(l in the 1) ‘d of tlie lis^iire. It does not seem to make 
niiM'h dilfeniiee wliellur tla* ni'iiie is a(‘id or alkaline, llie pain 
(ill niaii_\ eases) iM-iiii; e(jii.illv sexere in liotli, thouuh tlie neutral 
or slinlitlx alk.iliiK* urine seems to produce tin* liaist pain. An¬ 
other eaiis(‘ of llie eonslaiil ]>ain is tin* stcaidy jinsauro made 
upon the (‘vjiommI m-rxes hx' tin* eontraetioii of the spliineter. The 
jiain (d'. til 1-1 eomlition ditl'ers from th.it of exsiitis in that it is 
sharplx eireiiniserihed, xxhile the ji.iiii due to ex^titis is diffuse. 
Urinalion in exsiitis iiixes n lief from jiaiii, xxhile in x'csico- 
urelhr.il lissnre the pain during nrinalioii is inenaised. Tender¬ 
ness, shar|» and localized to the jiosterior nrr'thra, is also present 
in Xesieonrethral iissiire, xxhile in exstitis the tmnh rness is dif¬ 
fused. 


Distention of the Bladder. Distmition of the urinary bladder 
is not xerx jiainfnl nnh*ss it is of sudden onsi-t, xxhen pain is a 
jironiineni sxmpt«mi. Distention max 1 h‘ due to an aente urethral 
obstrneliou from a blocking of the undlira b,> a ealenlus or a 
clot. If the distention of tin* bladder is the result of lack of 


sensation or of ninseiil.ir ])oxxer in the bladder, it is likely due 
to a lesion of the' lirain or of tin* eord, and jiiay be entirely 

jiainless. 

In some eases the bladiler may be so oueoiiijiassi'd by adhe¬ 
sions to adjacent xiseiu’a, the result of inflammatory exudates in 
the jK'lxis, that only txxo or three ounces of urine i»roduec a pulling 
and dragging on the adhesions, and dull aching pain is felt in the 
areas and ngion< of the xiscera secondarily inx’olved. In these 
conditions ])ain is most sexere during the urinary act because, by 
the contraction of tlu‘ bladder, traction is made upon the sur¬ 
rounding adhesions and pain is produced. This pain is of a more 
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ievere type than the dull, aching, continuous pain of distention, 
and generally occurs as the acme of a pain of gradually increasing 
intensity. This type of pain is found as a rule only in the 
female, because a male is free from pelvic disease with its result¬ 
ing adhesions. The j)ain is nmst frei]U(>iilly felt ludiiiid the blad¬ 
der. The intervals between tlu* pt'riods of dist(‘n(ion are free 
from pain. The jmin wIkmi ]»r(‘s(‘nl may radiate along the ure¬ 
thra to the (testicles) aims and perineum. The two latter, in 
common with the Madder, are inn«‘rvated hy tli(‘ sacral ]>lexus. 
The^pain may also be ]H'opagate<l retlexly to tin* liypochondrinm, 
to both thighs, or Ik* ref'ern'd to tlu* r<‘gi(ms innervated hy the an¬ 
terior crural and sciatic, nerves. This radiation is very ctimmon 
in prostate* Inmors. 

Rupture of the Bladder.—llnptnn* of tlu* hladeh'r is indicated 
by snddi'ii sexeri* pain in the lower jiart of the* ahdonu*n. It fol¬ 
lows a trauma, an<l is associat(*d with a constant desiri* to urinate. 
On attempting to urinate no urine may ])ass, though tla* «lesiro 
docs not ahati*. If any iirim* is passed it is mixed with blood. Tn 
addition, tendern(*ss ov<*r the low(*r ahd(tnu*n in tlu> prev(!si(;nlar 
region is most marked. All cas(*s of rnptnn* of tlui bladder are not 
accomj>ani(*d by pain. A case in point, is r<*lated by JMoiilliu 
(2:^(5, p. r>l-l) of a man who twt*nty-fonr hours after an ac.cid(*nt 
walked into the hospital and complained of his inaliility to pass 
urine. Examination disclos(*d a ruptured bladder. 

Cystitis.— Inllainmation of tlm bladder is always ac,com|)anied 
by pain. The cause of this pain production nndonbt<*dly is the 
irritatifdi of tlu* sr*nsory rccejitors in the bladder mucosa ami of 
tlu^ sensorv filn rs in the bladder wall structure, 'i'his irritation 
produces more ])ain when it occurs in th(^ r<*gion of the trigone. 
When it i.s pres(.*nt then*, the entin; urinary act, may Im,* jiainfiil, 
though the jiain is most mark(*d at tlu; end of the act. 

Character of the Pain .— In mild forms of cystitis the only 
annoyance may bo a slight di.sconifort at the time of urination or 
shortly Ijeforc it, or if pain is j)resent it is mon; of a burning 
or scorching of the urethra after urination than a true pain. 
This peculiar sensation disappears between the urinary acta, to 
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teoar 'vrliexL the urine is passed. The severity of the pain varies 
'with the intensity of the inflammation. In severe grades of in- 
/^nuuation the pain is most marked. In some cases iirinacy 
tenesmus is so great that the unfortunate sufferer is compelled 
(o sit on the urinal for hours before he has relief from the in¬ 
sistent desire to urinate. In tlie se\crest forma of cystitis the 
patient’s life is a li\ing torment, (loaded b.> a constant and un¬ 
satisfied desire to urinate, with the mo--t sc\(>r(' pain ajid local 
tenderness over the bladder, ixislencc nia,> he said to ho a 
living hell. In clironic cNstitis ])ain is not as s('\»re as it is in 
the acute. Sliouhl the pain occur onl\ at tlic (Mid of tlu' urinary 
act it indicates that the disturbance is in the trij»one and the 
posterior uretlira. The lesion most ]ik(*l\ to cause tliis pain is 
inflammation, whicli in man_> cases is of j;onorrh(*al origin. In 
Bomo cases, spasm of the uretlira (Misiies, and lh(‘ jiatie nt is unahlo 
to urinate without tlie grcMitest })ain. This pain ma_> Ik‘ so gr(*at 
that he is loatli to p{M’form tlie act, and a jiarti.il retention of 
urine results. lIow(‘\er, in cystitis pain is not always present, 
and may Ik? absent for coiisiihrahle periods; and (‘N(mi wIkmi pr(‘s- 
ent may at tiriu's he (Miscd to such an extiMit that the patient is 
fairly comfortable. Then siiddiMily, oftiMi without any apparent 
cause, there ensues a ver\ se\ere, painful and acthe paroxysm. 

Lo<aihn of Ihe J*nin.~ The pain of cystitis may he either 
local or referred. The local jiain is felt Ixith in the urethra and 
in the suprapubic region. In the urethra it is most s(\(‘re during 
or before the iinnary act, though, if the trigone is involved, it 
may he most severe at the end of tlie act. In tlu* suprapubic 
region the jiain is fedt more a-> a dull, constant aching, increased 
at time of urination, lloth of these pains are due to the irrita¬ 
tion of the terminal filaments of the ccrehrosjunal nerves supply¬ 
ing the bladder. When the base of the bladder is involved the 
inflammation may he communicated to the rectum, and severe ' 
rectal tenesmus may then result. 

The referred pain is present in the skin of the scrotum and the 
penis. These (Picrsol) are supplied by the perineal branches of 
the pudic and inferior gluteal nerves, which are derived from the 
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same segment of the cord as are the nerves supplying the bladder, 
so that irritation from the bladder may be carried to the cord 
and- thenccj rrdVirnjd through these nerves to their distribution 
area. The pain in the ](Avc*r limbs and foot, especially the foot 
pain (podalgia), is diui to the transmission from the sacral 
nerves, which form tin; ju-lvic plexus, to the lumbosacral cord, 
w’liich is ft»rme(| iiilo flu* gr<‘a1 sciatic. Tickling or itching 
around tin; anus and painrul contraction of the anal sphincter 
(rcictal teuesimis) arc; pres(*nt at times, and are most marked 
when ili(> frigoiu; is aifected. InimiHisacral pain is also present. 
Jn soiiu! <*ases of cystitis ])ain has been felt in the region of the 
umbilicus, with at. tin* sann* tinu* an enlin' al>S(‘nc(; of bladder 
tenderness (Hilton). Tlui pain may also be referred to the kid- 
iny region. In souk* instances jtain due to a lesion at the fundus 
of the bhnlder may be refcM'red to tlui head of the ])enis. 

'/'rndcnicss .— In cystitis teiuh'rness, as a rule, is jiresent in 
the suprapubic area; but Hilton rei)orts a case in which the 
tenderness to light pressure, was a little to tlie left of the umbili¬ 
cus, and j)ain tt> deej) j)ressnre was ])r(*s(*nt toward the loin, no 
temh'i'iK'ss being fi*lt ov(*r the bhnld(*r region. The superficial 
tenderness, it seems likely, was due to soiini (»ther factor than the 
cystitis, ^riie tenderness in bladder lesions is most marked at 
the time of the painful ])ar«t.\ysnis. Jn examining for tender¬ 
ness, pain is more trecpieutly j)roduced by sudden withdrawing 
of th(‘ hand ])ressure than by (h'ej) palpation. 

If tlu! l<‘nd(*rness is markeil, and the ]H)int of greatest ten¬ 
derness is in tlu? suprajtubic region, cystitis is probably present. 
This area, i]i iutlammatory stales of the bladder, is very sensitive 
either to palpation or to percussion. Tn some it is so sensitive 
that thev cannot bear to have the clothing touch it. 


Factors inllueucing attacks of pain in cystitis arc: 

(1) Anything which causes a congestion of the bladder mu-, 
cosa or musculature, such as (>xposure to cold, dampness, menstru¬ 
ation, diarrhea, constijuition, or exposure to drafts. These may 
produce an attack or cause an exacerbation of one already present. 
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y V (.2). InstruiBentatioii, especially if it is at all rough, brings 
jbti an aiuite and severe attack of pain. 

' (,8) Digestion at times is also responsible for the production 
of an attack. 

gfymptoms associated with a cystitis are: (1) frequency 
- of urination, (2) alkalinity of the urine, (.‘M the presence of pus 
and bacteria in the urine (the hach'ria fmiixl are tliose which 
have been the chief factors in causing the <‘ysjitis), and ( H blood 
in the. urine. This last indicali's a cystitis of c(»nsi(lcrable se¬ 
verity, and is nearly always found in gonorrheal and tnlunmlons 
cystitis, and in the later stag(*s of the cystitis due to bhnhUn' 
tumors. 

Pericystitis. — Shonld pain and tenderness he present in the 
bladder region, and he associated with a mass either in tla- imMlran 
line or to oru* side, and shonld this follow insirnnieiitation or 
trauma to the bladder, it, is a good sign that pericystic inllannna- 
tioii has occurred. This lesion |)rodnces a constant, severe throb¬ 
bing or aching pain, made worst! on urinating. If tlu' process 
continues an abscess may form. 

Tumors of the Bladder.— 1’ain in tumors of tin* bladdcn* is of 


no practical inoimmt, either as an aid in tlu! making of a diag¬ 
nosis or in deciding how far the process has advanced. It is 
more prominent in carcinoma than in other tumors of tlx! blad¬ 
der, probably because, in this form of malignancy, the walls 
quickly becojiic infiltrated and pressure is made nj>on tlu! sensory 
terminal filaments. The infiltration al'^) hinders th(! contraction 
of the bladder muscles. When under these eircmnstances cystitis 
develops it is very serimis, and the pain incident to it is most, 
severe. Tenesinns, (nit of all proportion to the size, (»f tin* tumor, 
is nearly always present in malii»nant tumors of tla! bhnhler wall. 

Tumors of the bladder, b(*canse they may block the nrtiters, 
and thus cause a back pressure and distention of the renal jielvis, 
also at times give rise to kidney pain. As a rule the malignant 
tumors are the only ones which are very painful, tin* pain vary¬ 
ing in direct proportion to the nearness of the growth to the 
trigone. ' The reason why malignant tumors are so painful is 
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that as a nilo they are very friable, and pieces of the 
mass frequently slough off. These pieces, a^d in some 
blood clots, are carried to the urethra. If they are not able td* 
pass, a blocking occurs, and bladder distention, which is painjftff, 
results. In (>tlier cases the carcinomatous tissue invades th|b 
wall of the bladder; when it does so, on each contraction of the 
bladder, j)aiii is produced by the ])ressure made by the contract 
ing muscles ii])on the terminal wnsory nerve filaments in the 
blatlder u.dl. The lunior <*ells may also progress beyond the 
bladder walls am] involve neighboring structures. Then pain 
due to interference with their functions may be ])rodiiced, and be 
ref(*n'(‘d t(» the distribution areas of the organs involved. The 
tumor c(‘lls may also intilt rate adjacent sensorv nerv’es. When 
they .do so, seven*, continuous, dull, aching ])ain is referred to the 
distribution area of the lu'rves involved. 


Tuberculosis of the Bladder. —tV/usrv of I*ain .—In tubercu¬ 
losis of the bhuhh'r the greatc'st ])ain is f( It in those eases in which 

\ 

the trigone*, the prostate, or the d(*ep urethra an* involved. It 
may cause the most sev(*n* stitf(*ring. Infections of the upper 
j)art (ff the* hladd(*r are not so paiiilul as those* of the lower part. 

Ace*e)rding to Fe*nvvie*k, the pain eef hiaeleler tuberculosis de¬ 
pends ui)e>u the ele*pth e)f the* ule*e*ratie)n, the state* of the phos- 
l)hutic eU*])e)sit, the presence of exposeil iierv(*s, anel the* degree to 
which the ere)eled edge's arc stretcheel by the* accumulating urine. 

“De'cp ule'cratieins ma^ not ju’oeluce* any ver> severe* pain, while 
in other e*ases ceujge'stieui or slight ulceralieui e>f the mouth of a 
ureter, or a few miliarv tulH*rcles in the* muesius me'inbrane of the 
trigeuie ma,> increase the frequency e>f urination and tenesmus, 
and pain may bo excruciating.” (Johnston, Siirg. Diag., Vol. 
11 , ]). 440 .) 

Vhmader of Pain .—Pain occurs during urination. Gener¬ 
ali v it fedleews a perioel of increased frequency of urination, 
which as a rule has been present for a long period before tbe 
pain commences. Gradually the frequency of urination and the 
pain increase, so that finally the patient is in a stage of perma- 
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with constant urinary pain and tenesmus. The 
is of a burning character. 

—The severest pain is felt during the urinary act, and 
severe at the end of the act, when the sphincter closes 
’'^fofWn upoii the posterior urethra. Sometimes the intervals be- 
t^a^Oen the urinary acts are free from ])ain; at otlier times pain is 
constant, being aggravated only at the tim(‘ of urination. 

Location. —The j)ain may Ik* local, referred, or retleeted. lx)cal 
pain may not be present, (\e(‘])t at the time (d* urination. Kven 
then the pain may not be hn-ali/ed 1(» tin* r(*gi(>u where it is 
produced, but may lx> I’eferred jiloiig tlu* ureihr.i to the ghins 
penis. It is especially si>\ere at the end of the ael, at the time 
the, sphincter muscles close down on the sensilixt* nr(‘lhra. The 
other referred ])ains have* Ikk'u (loerila'd under the generureou- 
siderations of hladder ]).iin. Tlu* redeeted pain is present in the 

(1) sacral rt*gion, (2) the kidiuy region, the groin, and 
(4) the thighs. 

Factors Tnjhienciny Prothitlion of Pain. -Position does not 
influence either tlu* onset, eonrsi*, or se\erity of the ]»ain. Motion 
also does not in the slightest degr(*(* modify or change tlu* ])ain, 
except in the ]»r(*s(*ne(* of a cystitis, wdien the slightest mo\em(*nt 
may cause the se\er(*st pain. 

Asso( idled Hynip/onis. — Associated symjitoms of hhidd(*r tnher- 
culosis arc: 

(1) Hematuria, which is |)reseiit in about ten ])er c(*nt. of tho 
cases (John''on). It may j)rec(*do the, onset of ])ain b;y an a[)f)re- 
ciable interxal. 

(2) Polyuria may be present. It aKo is fre‘epie*nt in re*nal 
tuberculosis. 

(3) Pus is commemly fe).ind in the* urine*, ami, after a long 
and careful search of the urine, tnlx*rele bacilli are* a]se>, as a 
rule, discovered. 

A confirmative sign of vulne in the diagnosis of bladele-r tuber¬ 
culosis is the presence of tulierculous feu-i elsewhere* in the* beiely. 

Foreign Bodies in the Bladder. —Foreign lKKli(*8 may be pres¬ 
ent in the bladder without producing pain; however, this is 



692 


THE URETER, BLADDER AND URETHRA 


* * 


tnio only in those cases in which the foreign body has ilo snJIi^ 
edges, or in those in which, by its position, it does not mterflltfe 
will) (he eiiiplying of the hhulder. The usual way in whiclt k 
sh}iri>, ))oinle() foreign IkmIv eun cause pa'n is by penetratiem 'osf 
tin- hhulder wall and tin* starling of an intlamiiiation, either of. 
(he |ieri\<‘sienlar li'-'iies ei* of (he p(*ritonenni. The'peritoneal* 
iiiilaninnition will |)i’odne(‘ ^igns of )i peritonitis, while the peri- 
vasenisir iniliiniinalion will provolxi* the symptoms of a pericys¬ 
titis. (See under the apin-oprijile heading-x.) 

A histoiy «d‘ (he iiilI'odnetion of a foreign body into the ure- 
thrji, iind \\^ lodgment in th(‘ hhidder, t'ollow’ed by vesicular pain, 
is pi‘e‘'nni|»(i\)‘ evidence tlnil the roi’eign body is (he cause of the 
piiin. If the hr»d\ sjinidd lodge in certain parts of the bladder, 
snch as lii(> posiorio)’ pi'osijitie s]);ic(., especially if the space is 
ample, as it is in those* who sire old and have larui- ])rostales, little 
])8iin rcMilts. Ill these patients (he hladder walls, on account of 
the peculiar eontigiii sit ion of (he parts, will not he ahl(> to contract 
njion the ohjeel, and loesili/.ed irritative pressure wdll be absent. 
One <d’ the eommoiusi foreign hodi(*s present in the bladder is a 
<'sdenliis. Kon ign bodies (d’ tin* greatest vsiriety may occasionally 
b(* found in the feniah* hhidder. ()\er a hundred diflerent objects 
hsive been loiind in a singh bladder. Sneh psitieiits use such 
bodies deliheralels for nrethrsd (itillsilion. During use they fre¬ 
quently slip into the hhidder h\ sicei<lent or arc* jdacc'd thore by 
design. 

Vesical Calculus, nf ruin. Stone* in the urinary 

bladder geiic'rally eansj>s pjiin, the* amount, variety, and constancy 
(►f which dc*]>end on the* position (»f the stone, its size sriul shape, 
and the* comlition of (he hhidd(*r wall. 

If a stone is locsited at the ojeening of the urethra it always 
produces more pain than it would if it were located in any other 
part of the hladder. This jisiin i^ the result of interference with 
the pro])er cm|)tying of the vi>cns. In these cases, the bladder 
walls, whc'n they contract, are brought into contact with the stone, 
which, if sharp sind irregular, causes the most severe pain. Often 
a small stone, if rough and irregular, will produce much greater 
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4j)sbeta itnd pain dian a lai^r one with a more regular outline.^ 
Ji the bladder wall is not irritable a stone may be present for' 
long periods of time without causing the least annoyance. This 
also happens if the calculus, hc'cause of its hxatiou in a diverticu¬ 
lum, be immovable, so that it cannot irritate the bladder wall. 
‘Should the stone be rough and fr('(‘]> ino\abIe, and in constant 
contact with the trigone, it eau'-es ^er^ seven* and constant ivain. 
This pain is very inueh inerell^ed during nrinalion, (‘specially 
toward the end of the act, hut ni.jy la* (‘ulinlv .ihsent if, b(*eause 
of incjomplete contracti(in, the bladder does ikiI make pi’essurc 
upon the stone. If the spuie lies in a pouch or depression of 
the bladder wall, or is lodged behind an eidarged jiroslale, pain 
may also be absent. It is als(» much less in (he aged, because 
of the e()ni])arative iiiscnsibiliiv of their Iil<idd(‘r mucosa, kcnal 
hyperemia and eonge>.|iou generally aecoinpany vesical stone; 
these cause parencliMuatous eidai'gem(‘ut of tin* kidn(\>, and so 
produce j)ains which are referred to the kidnev area, s() that in 
some cases, even when the lesion is in the bladder, Head’s kidiu'y 
zones may be jvre^ent. In such cases, also, tlu* ureteral areas may 
be free of pain, while the vesicular and lh(‘ kidney arras may be 
hyperalgesic; also the tyirical colic of ureteral stone may be 
absent 

Character of the Pain .—The pain of vesicular calculus, vvhilr* 
it lasts, is very sev'erc. If a cystitis devehrps, (Ik* conslani pain 
may be iiiterrujvted by sharp, s(*v(‘re, spasmodic attacks, iniliat(‘d 
by urination. The pain is most pronounced at the end r)f the act, 
and may iversist for some time after. Some patients, while un¬ 
able to urinaU* crnnfortably in any other position, can do so with¬ 
out pain if th(*y lie upon their backs. Sometimes the pain is of 
such a character that the patients seem to gain ease hy pulling up 
the foreskin after urinating. The pain is alvva,ys most sc .ere in 
those in whom the bladder presses down upon and comes into 
direct contact wdth the stone. 

1 Calculi of oxalate, of lime, or oi phosphate are the roughoBt, Those of 
eystiii and uric acid aro geuerally more round and smoother than the former, 
and cause less pain. 



094 


THE tJBETEB,. BLADDER AjND DRETBRA 

Location of the Pain of .Vesical Calculus, —rThe pain BUlj' 
oith<*r local, referred, or reflected. The local pain is felt la 'dto 
Ruprapiibic region and in the deep urethra. Beferred pain i$ fdt 
in ihe glans penis, the perineum, or the anus, the reference 
place through Ihe resj)eefive branches of the pudic nerve. ThSj 
fiain likewise may Ik leflectcd through the nerve fibezt arising 
from till* tliinl ami tourfli sacral au<], in somo instances, from the 
w'cond sacral xi^K'ral scgim*uts. Through these nerves reflection 
occurs, so that the pain is felt as cftniing from the thighs, the 
hips, ihc s.icral ngioii ami, in s<tnie cases, from the shoulders and 
the* anus. A s(nsation Is ofl(*n felt as though a paper of pins 
we*re in the* re e him (Keen). These referred and reflected pains 
are always worM whe*n the* blaelele r is full, or when the patient 
assume*s the e re*e t jMistuie. In some* e-ases Ihe pain is radiated into 
the* ar(*<i eif the elisfribution e>f the* lumbar ])l(*\us. It is also said 
(Ileael e|U(Ming fremi Kiicksem) that in some e*ases there is a 
dragging scnsaliem in the* greiiiis, anel fivepiently a pain in the 
soles eif the le*e*t. 

Fathns lu/tiK n( in(/ l*ani. — F,icte)rh intlucncing the pain pro¬ 
duction are*: 

(1) Meition. Rest is the choie'e eif the patients. They are 
\ery e'autieuis about making the slightest uKue’inent, for from 
experi(*nco th(*_> ha\e le*.irned that motion of all kinds results in 
pain. Unling in springh'ss wagons, jumping and running are 
ace*ompanie*d by pain; for the same reason, rapid walking, jar¬ 
ring, and, in some cases, going iiji and down stairs are distasteful. 
After such nio\i*uients the urine is freepiently tinged w’ith blood. 
Fpem r(>st and (]niet the jmin ceases and the blood disappears. 
Violent or sudd(*n turnings or twistings eif the bidy also cause 
pain. If the stone is small and is freely nun able, turning from 
side to side, eir rolling ewer in lied, generally causes severe pain. 
This* pain is sharp and burning, anel is frequently referred to 
the aniib and re'ctiim. Straining at btool will also cause pain. 
In some cases ceiughing and deep breathing also produce pain. 

(2) Positnm. The patient generally lies upon his back, since, 
he has found that this is the posture of greatest ease. 
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JMgeetioxL During the active stage of digestion pain is 

^^yiiaii^yB gnester than at other times. 

' ^ Absence of Pain ,—^Absence of pain symptoms, when a calcu- 

\ 

^ltl8is in the bladder, is due to:. 

^ ^ (1) Anesthesia, of the mucous mombrnuc of the bladder, the 
result a cord lesion, such as talx's dorsalis. 

(2) Mechanical causes prcA cutiuj* the stone from falling upon 
the sensitive neck of tin* bladder, as (a) its adherence to the blad¬ 
der walls; (b) sacculation of Ibe bladder walls, or (e) ])ouchiiig 
of the bas-fond of the bladder, so that pn^ssiire Ciinnot 1 k‘ made 
upon the stone by the contracting bladder walls. 

THE URETHRA 

• 

Pain in urethral disease follows the course of the tw'elfth dorsal 
segment (Head). Uretbritis will be considered in conmrtiou 
with the male genitalia. Here* will lx* e*e>nsiele*re*d only tbeise esni- 
ditions cemimcte'd with the ure*tlira in its e‘Sse‘nt]al illation as a 
urinary organ. Tbe*sp are* e*arnuelc anel stenie*. 

Urethral Caruncles. —Urethral e*arnneles, founel oidy in the 
female^, are very ])<iintul to the tenieb. Tbe*\ also gise* rise tei 
very considerable jiaiii eni the jMss.ige* eif the urine. "Phis pain 
gradually lesseuis after the* ae*t until, in the e*onrse* of a few min¬ 
utes, only a slight burning eir smarting re*mains. rnte*re*onrse* may 
become imjwissible lK*canse e)f the very 8e\ere* pain, or be*e*anse eif 
the vaginismus which is re*fle*\ly pneidue'cel. In senne* patie*nts 
friction from the rubbing e>f the* eleithing eir from the* ceint.iet of 
adjacent jiarts may bee*ome sei elistressing that nio\ing e>r walking 
is harelly possible. 

However, in ino-t e.ise*s, the* pain is imt so e*\tre*mely severe. 
In some it is most distressing, while in e>thers it is of such a slight 
degree that it may give* rise only te» a fe*e*ling of dise'emifeirt. 

The pain is pre>bably due tei irritation eif the delicate nerve 
filaments exposed in the denuded surface of the caruncle. It may 
also be due, in a certain degree, U) the greatly ine*reased sensi¬ 
bility of the caruncle, owing to the increased nerve supply. , 
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Oalciilus. —The passage of a calcnlus through the urethra 
a burning pain, as though a hot iron were drawn along the pa^ 
sage. If tlu! stone is rough the pain is much more severe. At' 
the stinu* luiie urination is extremely diihcult, and bl<X)u is gen¬ 
erally ]»r(;s(‘iit in the urine?. 

Rupture of the Urethra.—Tlu}>tur(‘ of the urethra in the mem* 
branoiis ])orli<»n nniscs an (‘xlravasation of blood and urine into 
fluj tissiK* lK‘l\vccti (lie two lay(*rs of the triangular ligament. At 
tiu! lateral asjK-cl fd* this space* are the dorsal nerves of the penis; 
HO that, when extravasati<tn oeenrs, pn'ssnre is made upon them 
and the ]iain is referi'ed to the glans jienis, although the extrava- 
sated lliiid (‘ollec'ts in tlx* s(‘roliini. 

Transferred Pain in Urethral Disease.- Femwiek nuuitions a 
ease of pain in the (‘(tot dm* to strietnn* of the urethra. He also, 
r(*eords au(»tli(*r ease* of |>ain in ImUIi f(n‘earnis which occurred 
during urination. In this patient a ])rostato-ni(*nd)ranous catarrh 
Avas htiind. IJotli patients were relieved of the* jiaiii by treat- 
in(*nt ap])ropi'{ai(* to tin* ur(*thral (‘onditiou. 

Pain on Urinating. \Vhei(* ))ain is f(*It during urination 
(*xacti information should he ohtaiiu*d as to tlu* exact time iu the 


urinary act at. which it. occurs. Fain at tlu* lM*giuning of urina¬ 
tion, without a eontinn.inci* during tlu* act, generally nu*ans some 
edistrnctioii to the <niward (low of tlu* nriiu*. 'I'liis olMstruction 


may 1h* dm* to a mild nr(*thri(is, owing to which the* lumen of the 
nrt*thra is hhu'ked by shr(*ds of muco])us or mucus; (tr it may be 
due to a yery sid't stricture*, or to an i*nlarged pre>state that at 
first otf(*rs some* obstruct ion to the «*nward jtassage of the urine. 
A clot or small stone* may lodge in the o])e*uing of the urethra, 
and y(*ry seyere pain and rel(*utie)n of the urine may thus occur. 
This ])ain continu(*s until the* obstruction has b(*(*n ove*reK>me, 
when it (*ea.ses and urination again lx*eom(*s free. 

If jiain be* pre*sen1 during flu* e*ntire time of the urinary aert 
the following Hheuild be* iiupiiivd into; 

The ])resence of irritating constituents in the urine itself, 
.sut*h as ]»hos]diates, eliminated drugs (cantharides), urates, glu-- 
cose. and various ingested acids. The buraing may also be due 
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great coaeentratjon of a normal urine, so that, owing to 
eoneentration, substanoes which ordinarily do not irritate 
fk 60 most severely. 

I •' iiMM 

li'his burning may also be caused by inflammatory states (in- 
)''fil|ration, granular patches, etc.) along the urinary tract, either 
’Jtt the prostate or in the urethra. The burning sensation in those 
conditions is most severe, and at times does not end with urina¬ 
tion, but persists some little })eriod lu^Nond. A narrowed meatus 
also causes pain during urination. 

Pain during urinatimi also mn\ \h' due to inflammatory 
changes in the bladder \valls, or to dis(‘ases of or ehanges in the 
adjacent organs, Mich us autetlexion of the uterus, whi(‘h in a 
pregnant woman often, owing to traction on tiu> IdaddtT, causes 
severe pain during tlie urinary act. Abscess in tlie prevesicular 
space of Douglas and jiregiiancy itself, l);y its pressure on the 
bladder, causes pain. Adhesions to different organs by the blad¬ 
der are also a cause of painful urination, IiIv(‘\ms(‘ are tumors of 
the uterine adnexa. The jiaiii in these various lesions is prolwbly 
due to the him!ranee wdiich they offer to the contraction of the 
bladder musculature, or to the free exit of urine. 

Pain at the end of urination is due to jirostatitis, urethritis, 
or to some disease in the bladder. At this time tlu* bladder walls 
close down, ]ir(‘ssure is made ujion the trigone, and, if pain is 
present, it generally indicates an inflammation of the bladder 
wall or the presence of a calculus, which drops or is ]>ushed into 
the triangular opening at the beginning of the ureter terminals, 
and thus, by jiressing ujion the irnfated surfaces, causes pain. 
This pain is most excruciating. It freiiueutly causes the 
patient again to attempt to urinate, even though the act has just 
been performeil. Should tlie pain he present all through the act, 
and be continued b(*yond, as a dull, aching sensation in the rec¬ 
tum, it indicates that the prostate.is probably at fault. 

Pain continuing beyond the urinary act may, in some eases, be 
due to urethral changes, as a blocking from a calculus, or a growth 
at the vesicular orifice, closing the urethra. 
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THU MALK ()IU;ANS op okneration 

Tlio null*' orunns of *>(*iicrsilion arr* llio lc*.stic*les, epididymis, 
vas dcfcn‘iis, .sciiiina] vosicl«*s, prosla1(‘, and ]u*iiis. 

THE TESTICLES 

'Idle l(‘sliel<s, when inllanied, lieeonie very tender, especially 
lo deep pr<-ssnr(‘. In lestieiilar aifeetions llie skin of tlic scrotiim 
is no! necessarily lender, (he le.-lieles and seroliiiii lieinji^ supplied 
l)v eiilirelv dilTerenl nerves. 'Flie siroina (»f l!i(* lesti(de receives 

• t 

ils iu*rve snp]>ly prineipally from iluj synipatlielie seji;ments, while 
llie skin nl' llu* seroliim is siijiplied hy llie ii'enifal brancdi of the 
j^i'iiiloeniral. Irritative lesions of tin; li'sliele eanse referred 
aeliini;: or diseomfort in tlu^ nd'ert'iiei* areas (deep prea- 
snr<* sensildlity) of tin' (‘leveiilh and Iwidftli dorsal sefpnents. 
J*ain seiisihilitv in the testiide is also e<»nveved throiiffh the 

I • o 

ji:enital hraneh of llu' i;'enittternral nerves. 'Fhe lestiele and its 
eoverin<;s heinu; supplied l>y different nervi'S, irritation of the 
different striietnres will produce |iain in differi'iit an'aa, hut al¬ 
ways in the area with which they havi' nerve connections. After 
the tt'sticle has descended into the scrotum, the communication 
hetween ilie tolicnhir sac and the jieritoneuin Ix'comes abolished, 
and the testicle lie's in a eh^si'd sac. 

'The deep pn'ssnre ])ain ])re)dnc('d in testicle* disease is due to 
distentieni e>f the capsule'. It is a type* of semsibility quite similar 
to that found in eetlie'i* visevra.. Should the disteiitiem be gradual 
pain may be entirely abse'iit. In some e'ase's the te'sticle grows to 
a great size, and dex's imt produe*e any inconvenience other than, 
the dragging due to its eiverweight. 

The testicle is capable, however, of giving rise to severe pain 
098 
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: wBen inflammation causes it to become greatly enlarged. At such 
; 4 time it is very painful and is extremely tender. Pressure on 
ii causes pain referred to the inguinal region and the inner side 
pi the thigh. In some cases it may bo reflected to the back or to 
the iliolumbar region. 

Trauma of the testicle may or may not bo very {)ainful. In 
a case of Mitchell’s a wound of the testicle caused pain in the 
back alone. The deep j)re8sure sc>nsihility of the testicle has a 
peculiar quality, in that it is often asstnuated with nausea and 
vomiting. 


EPIDIDYMIS, VAS DEFERENS, AND SEMINAL VESICLES 

The genital ducts are tlie epidi«lyinis, tiuj vas (hderens, with 
the seminal vesicle as a rciservoir. 

In a complicated urethritis all of these may beccmie involved, 
and great iiicoiiTcnience may result. Yet pain is not a i)romi- 



Fig. 165. —^Aheas of Cutaneous Tendeunkss in Disease of the 1'Ipi- 

DIDYMIS. 

A and B correspond to the points of maximum t<*nd(!rncss of the 11th dorsal 
segment. J5 and C correspond to the points of maximum tenderness 
of the 12th dorsal segment. 


nent symptom until the inflammation (ixtcmds far enough to 
involve the epididymis. Then it is most severe, and is of a 
throbbing, aching character and, because of the incr(;ased blood 
stasis, is most intense in a standing position. The epididymis, at 
the same time, is exquisitely tender to the touch, and pressure 
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upon' it produces the peculiar sickening sensation that 
sociated with deep pressure on the testicle. Pain when 
ent radiates anteriorly into the distribution area of the crural, 
branch of the genitocrural nerve, and posteriorly over the lower 
lumbar and the upj)er sacral vertebra*, which, according to Head^ 
are the an*as of tin* ele\enth and twelfth dorsal segments. The 
j)ain may also Ik* felt in the lc‘g, as far down as the 
knee, and in tin* |)(*rin(*ntn. Figure lOo illustrates the places where 
cutaneous ten(l(*rness is generally found in inflammation of the 
ej)idid^ini8. 

THE PROSTATE 

The prostate is the principal seat of pain in all acute infec- 
tion‘^ of the inah* genital tract. Ordinarily the passage of the 
urinary str(*ani o\(*r it is without pain, but when the urethral 
surface is inflanu'il, tin* ‘«ul)epitlielial tissue, becoming congested, 
swells and blocks the urethra. The urinary stream now causes a 
sudden separation of the urethral surfaces and compression of 
the t(*nder lissiu*a, with conso<iuent ]uiin ])roduction. This pain 
is most marked in the beginning, and per*'ists during the entire 
urinary act, and continues for some short time thereafter. If 
the portion of the gland under the bladder wall is affected, and 
the intlammation is c<mnnunicated to the mucous membrane of 
the trigone, frecpiency of urination, with se\ere pain at the end 
of the urinary act, comes on. Likewise, if that part of the pros¬ 
tate a<ljacent to the rectum is involved, defecation becomes very 
painful. Abscess of the gland in any of these regions acts about 
the same as does an inflammation, but has symptoms of much 
greater intensity. In j)rostatic invoheinent referred pain may 
also lx* present in the perineum (through the perineal nerves) 
and in the back and douTi the legs (because of the intimate as¬ 
sociation between the roots of the pudic nerve with the sacral 
and lumbar plexi) (Bryant, 805). 

Congestion and Inflammation.^ —Congestion of the prostate 
occurs at times without inflammation, and is found especially 
in those indulging in sexual excesses. The sensation complained * 
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mara of an acting or dragging acroaa the back in the lumbar 

^ P»*f- 

^ However, both congestion and inflammation cause in the glans 
senis ft pftin not relieved by micturition. This glans pain is of 
W referred variety, the stimuli being transmitted through the 
dorsal nerve of the penis, a 
branch of the pudic supphiiig 
the prostate. The jnidie .iKt) 
sends a branch to ‘'Upjily the 
perineum and the amis, and in 
both these regions referred 
pain may be felt. 

Lesions.—LesionH of the 
prostate may also cause n*- 
fleeted pain and h^]UIalgtsia 
in the tenth and ele\enth dor¬ 
sal, the firhl, second, and third 
sacral, and bomel lines also in 
the first lumbar visceral seg¬ 
ments. The areas of distribu¬ 
tion of these segments arc illus¬ 
trated in the accompanying 
figure. 



hlO. 166 —AUbAS OF JllSllUUUTION 
oi iHi!. 10 th and 11 ih Dorsal 

hLGMLNlB, AND IHE IsT, 2d, AND 
3d Sa( ral Slgmenis on she 
lUoiir Side 

These areas aie most freipiently 
involved m prostatK disease. 
(Head, Bram, Vol XVI, p 85.) 


In some cases also the 
prostate may make pressure 
on the sciatic nerve and thus 
cause pain which is ref(‘rred 
to its distribution ar(*a. 

The most common diseases 
of the prostate causing pain are: (1) congestion, (2) inflam¬ 
mation, (3) hypei trophy, (4) new growths. 

H^ertrophy. —Congestion and inflammation have been con¬ 
sidered. Next and closely related to these two is hypertrophy. 
Generally it is witlKiut pain, or, in fact, symptoms of any kind, 
unless, owing to increase in size, the prostate encroaches upon 
the neighboring structures and causes some functional disturb- 
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ance. For instance^ no pain is felt in median lobe enlargement 
until tlie (ailarged lobe causes retention of urine, with inf^ioh' 
and consc((ii(‘nt cystitis. Then the pain becomes most severe, but 
it is not IlKi jiain of the hy})ertrophy, but of the cystitis. Hyper- 
trojiliy of tli(} j)rostate may cause pain in almost any region, de-. 
pending 11 poll the cliaiigeil relationships, pressure, etc., which, 
are ]irodiiee(l iu iIk* iieighlioriiig structures. Some of the places 
where pain is felt are I Ik; glans ju-iiis, the back, the hips, the 
luiltoek, down llu! thigh and legs, the f(H)t, and the suprapubic 
and ])erineal regions. 

Tumors of the Prostate.^ —1'ho most commtm is cancer. In 
it prostalic pain may he complained of only when the bladder is 
distended with urine. As a general rule, in the soft varieties 
of cancer, ])ain is not u ])romiiient symptom. It is usually only 
when the cancer is liard and the siirroiimling tissues hecome infil- 
trali'd tliat pain and diseomfort ensue. In some cases, in which 
till* <*ancer inv(»l\’es th(‘ vt“sie(>prostatic ])ortion of thi‘ hladder, pain 
of a spasmodic lyp«‘ occurs. It d(‘p('nds for its production upon 
the coiupressiou of the luu've filanu'uts iu tin* muscular walls of 
the hhulder, particularly so if tlu' lesimi occurs in the vicinity of 
or invtdves llu' vesical sphincter. 

Tuberculosis.— 'ruheivulosis of the gland structure is not pain¬ 
ful unless neighhoring tissues ari‘ involved, (hilculi, likewise, may 
be ])resent in the proslati* without causing ])ain. 

Associated Symptoms. —Associati-d syni])toms of prostatic in¬ 
volvement are: 

(U Kreipieiicy of urination. This is one of the most charac¬ 
teristic syinpt(Uiis. Commonly, when the jirostate is not acutely 
inflamed, urination is frequent, hut is <*ntirely free of pain. 

(2) On passing a sound the most (‘xtroine agony is experi- 
enc(‘d by the patient as it pusses over the prostatic portion of his 
urethra. 
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THE PENIS 


Pain felt in the penis may oripnatc from conditions present 
in its substance, involving principally the urethra, or it may 
be referred from distant lesions. 

Urethritis. —The lesion of the penis cansing the* most pain is, in 
the vast majority of cases, an acute inllaniination, generally gon¬ 
orrheal, of the urethra, liitlammation of the urethra causes pain 
in urination, which, however, is more' of a hnrning sensation, or, 
as some of the patients put it, “a feeling as though they were 
passing hot oil,” than an actual pain. The* irritation is ofl(>n 
transmitU'd to the head of tlu* penis, where it is felt as a severe 
stabbing. When the urethra and adjacent tissues are inthimed 
erection causes acute pain. Owing to the structure of the penis 
inflammation, when the spongy body only is involved, causes it, 
during erection, to be bent on ithclf. Many iuisgui<le<l individ¬ 
uals, ignorant of tlu^ triu* nature of the pain production, have 
attempted forcible straightening (d’ tin* penis in hiicli eoinlitions, 
with resulting rupture of the undhra. 

Referred pains felt in llu* |)enis may originate in lesions of 
the khiiieys or ureters, in prostatie diseases, in sottie spinal cord 
conditions, and occasionally fnun re<*tal disorder. 

Inflammation of the prepuce (balanitis) eau.s(s a |iain that is 
especially inark(‘d cm erection of the p(*nis. In the state of erec¬ 
tion the pre])uc(> i.s strcdched, normally, witlioul any special .sen¬ 
sation, but should it Ik* inflamed, pain result.s. I’ain is also pro¬ 
duced by the rubbing of the clothing against tin* inflamed and 
eroded surfaces. 


Inflammation of Cowper’s Glands. —Somefiims the glands in 
the bulbo-membranons urethra, known as (Jowper’s glands, become 
inflamed. When they do, j)ain is felt in the perineum, where, 
on palpation, a painful mass may be }){ilf)ated. The pain is 
greatly increased by motion, such us walking; defecation and the 
sitting posture also increase the pain, which is of a throbbing 
character. To cause this throbbing it is not necessary that the 
GongesUon be severe, for the glands lie between the two layers of 
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the triangular ligament and are inclosed in perineal fasotE, 

* ^ 

that the least engorgement is resisted, and gives rise to pain. » 
The glans penis itself, generally, is not painful. ExampldE 
of an ulcer of the glans being present without the patient’s 
knowledge are eoinmon. Indeed, he may not be aware of any¬ 
thing ahnorinal until the skin is involved, or until lymphangitis 
or lyin])hadenilis <wrurs. However, the j)Ciiis is not absolutely 
without s(‘nsiilion, fr)r it is capable, probably more so than ordi¬ 
nary organs, of appn'ciiiling different degrees of pressure. 
(Head and Rivers, bO, p. 3U.) 



CHAPTER XXXII 


PAIN IN TIIK FKMALE tJKNITAIJA 

GENERAL CONSIDERATIONS 

Anatomy. —Tin* fcmsiU' cmisisl iiit(>niHlly of the 

uterus, Fallopian tnlx's, and liu* o\jn’i<“s, and (‘xlc'rnally of the 
'Vagina. The internal organs lie deep in Ihe pehis, and are * 
protected against traninatisni hv the bony wall which "iirrounds 
them. This wall, although it s«tvcs the pnr|)os(« oi' a protection 
to the sexual orgaTia at the tinu's when the organs, eidarging for 
some reason, eamiot aeconiniodat(‘ theni'^eKc'S without making 
pressure on the surrounding strnetnres, also is a cause (d‘ ])ain and 
distress. The free mobility (d' tbe nlenis and adnexa h<*lpa to 
overcome, in a measure, the structural disadvantages of its loca¬ 
tion. 

The peritoneum, wbieh eo\'er'> the uterus, tubes, and ovaries, 
is reflected ov’er the anterior and posterior surfaces of these or¬ 
gans, and on either side forms tin* two la,vers of the broad liga¬ 
ment. The uterus lies in front of tin* rectum and [)osterior to 
the urinary bla<lder. Any eidargewuuit or <listenlion of the rec¬ 
tum causes a disjdaeenumt of the nt<‘rns, raising it up and throw¬ 
ing it forward. Xormally this causes no discomfort, but when 
inflammation, with its aeeomj)anying adliesiv(* formations, arises, 
this free mobility is eurtaibd, and cdiange of ])ositiori causes pain. 
Owing to the close anatomical eonne<'ti()n and relationship of the 
uterus with adjacent organa, any inflammation or derangement 
of the economy of these organs has an unfavorable influence upon 
the uterus, either through the nervous system or the circulatory 
supply, and may lead to pain production. 

Nerve Supply. —The female genitalia receive their nerve sup- 
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ply from both the sympathetic and the cerebrospinal systems, the 
sympathetic bein^? distributed to the upper part of the uteims, the 
tubes and the ovaries, and the upper part of the vagina, "while the' 
cerebrospinal nerves are distributed to the lower uterine segm,ent' 
and the vagina. The ovaries and tubes are supplied entirely 
by the synipalhctic, the nerves supplying the ovary and the distal 

extremity of the 
tubes being derived 
from the ovarian 
plexus, which, in 
turn, receives its 
fibers from the 
fourth and fifth lum-* 
bar ganglia of the 
sympathetic. The 
proximal end of the 
lul)c and the upper 
j>art of the uterus re¬ 
ceive fheir supply 
from the uterine 
plexus, and this also 
derives most of its 
filx^rs from the 
fmirth ami fifth lum¬ 
bar ganglia of the 
.sym[)alhetic. 

At this point it is 
well to recall that the 
lumbar ganglia do 
not corresjioiid Avilh the lumbar visceral s<'gm(!nts of the cord, as 
described by Head. The nerves which pass through the ganglia 
may arise from much higher segments of the cord than the ganglia 
through which they pass would seem to indicate. The tegmental 
supply Avill be considered on p. 713. 

To understand belter the nerve supply of the female genitalia 
each organ w'ill be considered separately. The supply to the 



Fig. 107. —Nerve Siipply of Female Genitalia. 
cu, spinal uterine center; j)lh, hypogastric 
plexus; nliy, hypoga.stric nerv<‘; npc, nerves 
pudendres coininunis; nh, lieniurrhoidal nerves; 
gu, peripheral ganglion in vaginal form; s, 
vagina; vu, bladder; vl, vulva; an, anus. 
(Bcchtercw’s “Fuuctioncn der Nervcncen- 
tren.") 
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. and tubes will first be traced, an^ then tbe supply to the 

uterus and vagina.. 

. Tbe ovaries are probably supplied entirely by sympathetic 
fibers (Luschka, Van Iloerff), which are derived from a plexus 
surrounding the ovarian artery. This plexus, in turn, is formed 
by nerves from the renal and aortic plexi, and thus is in inti¬ 
mate conilection with the abdominal sym])athetic; so that any de¬ 
rangement of the ovaries may produce; sym])athetic disturbance- 
in the abdominal viscera. The jilexus surrounding the ovarian 
artery sends fil)ers inlo the ovary, to form plexi surrounding 
the larger blood vessels. A plexus is also foruu-d in the cortex 
and sends nerves to the ])eriphery, lf> end on the surface l)ctween 
the germinal epithelial cells, or in the follicles, where they termi¬ 
nate in the walls of tlu; blooil vessels. None of the fibers pene¬ 
trate beyond the theca. In opposition to the view that the ovaries 
are supplied entirely by sympathetic filKU's is that of Head and 
Rivers (8G), who hold that the ovary receives a ])art of its nerve 
supply from the abdominal wall, its iuu(;rvatiou ])robably being 
connected with the last dorsal and first lumbar nerves. However, 
this is likely trm; only of the ])eritou(‘al covering which the ovary 
has acquired during its develo])meutal d(;8(!(‘ut, for in early fetal 
life it lies close to the abdominal wall, b(;ut!ath the ])oriloucum. 

The Fallopian tubes rt-ceive their nerve sujqdy from the sym¬ 
pathetic. The nerves follow the arteries and r(*ach tin* tubes from 
the ovarian and uterine pl(;xi (cervical and cor])oral). After 
reaching the tubes the nerve fibers'penetrate into the peritoneum 
and immediately beneath it form a plexus (tht; siil)s(;roiis), from 
which some nerves are given off to supply the muscular tissues, 
and others to form a subepithcHal plexus, which lies in and 
supplies the mucous membrane. 

The uterus is supplied both by the sympathetic and the cere¬ 
brospinal systems. The sympathetic is distributed chiefly to the 
body of the uterus and is formed into two plexi, the smaller of 
which lies upon the upper and lateral surface somewhat pos¬ 
teriorly, and is distributed to the posterior and lateral surfaces 
of the uterus. The larger is distributed to the cervix and the 
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vaginal vault. One of these ganglia is espeeiallj large, and 
called the cervical ganglion. It lies behind and to the side of ' 
the cervix. Tho uterus, in addition to the sympathetic fibers, re¬ 
ceives mediillated fibers from the second, third, and fourth sacral 

nerves ’ (third and fourth sacral, N^ovak), which also supply the 

« 

vagina, and, tlirough the j)n<lic, are distributed to the perineum 
and I lie bladder. Therefore, mIicii tho lower uterine segment is 
afTecteil, jiain may lie felt in the bladder and the jierineum.* 

In th( uterus lb<‘ course of the s;)nipathetic and spinal nerve 
fil)t‘rs is different, the mpathetie fibers being distributed to the 
blood vessels, wbilo the spinal fib(*rs terminate between the muscle 
bundles and in the mucosa (Piersol), but are jirobably not found 
above the cervix. It is Ix'eause of the intimate relationship of 
the cerebrospinal fibers to tbc uterine mnseulatnrc that uterine 
spasm is so .speeitieally lo<*ali/e(l to the uterus because, when 
the uterus contracts, Ihi* n(‘r\(‘ filaments are caught between the 
individual muscle bundh's and are lightly s(|uee/ed. This irri¬ 
tation jirodiices the s(‘nsation jieculiar to the uterine contraction, 
and is called uterine “colic.” 

The iu*r\es of th(‘ uterus show gi'eat ability to adapt them¬ 
selves to change-, in si/c of the uterus. This, is well seen during 
pregiianev, wlun the uteiu-. enlarge-j to many tinu's its normal 
quoting tium Him mil T’lqpinsky 

2 Acioriliiig to \ Bisili .out Tlutinun ( $751), tlioro arc two sets of nerves 
in the utiriH the mni uliimi, iculimg the utiriis way ot the hypogastric 
and Bynqiatlutic mrvts, ,mo the iiiim iitciini Stieialis, passing tiotn the mam 
sympathetii thain, and belonging to the pehu splanchnies (Korner, Bobhng, 
378) Till* stmiul.ition id the livpogastni nene lanses a lontraetion of tho 
cireuliir iiiiisi*'‘s ot the utiriis Stimulation ot the cerebrospinal nerves causes 
the iongitiiilin.il to lontriit 

iSiiiie the stimuli lanied to the biam over cerebrospinal tracts are 
dehnitely Jocali/id to the area in which they are produced, any stimuli 
occurring in the spinal nerves sujiplying the uterus would be reterred 
to the aiea in whnh tliey aie piodueid, vi7, m the lower uterine segment. 
The localization of rhe pain is not as definite as it would be if some of the 
somatic nones weie involved, tor one ot the duet functions of the somatic 
nerves is to intorjuet pain, while +hoso ot the uterus are eonccmeil more with 
nutrition and muscular tone So that pain stimnJi present in the nerves 
supplying the ntciiis are not interpreted definitely as coming from the uterus, 
but are reterred to the area of distribution ot the pudic, one of the functions 
of which IS to transmit pain sensation. 
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Tbe nerves increase in size but not in number. Tbe gan- 
„^iia also increase in size; naturally they will be somewhat 
:»jBtretched, and this stretching produces irritation, which is trans- 
,mtted to tbe cord, and is reflexly felt as a pain or aching in 
the back or down the thighs in the area of distribution of the cord 
zcmes connected with the uterus. 

The sensibility of the uterus, ovaries, and tubes to ordinary 
stimuli is very slight, if it is present at all, so that, on exposure, 
during operation (eocain anesthesia'), a normal oxary can be 
pinched with a clamp or a inoiise-tootli forceps without the pa¬ 
tient’s knowledge. The same can be done, in the majority of 
cases, with normal tubes (Sampson, Mexers, 152, p. 749). Deep 
pressure upon an ovary produces that peciili.ir sickening sensa¬ 
tion so familiar in lln* male when the teslicles are scpieezed. 
Some women are more stn&itixt* to oxarian jiressnre than are 
others. Intrapelvic mani])nlation is usually h'ss jxainful ivi 
women past the menopause, and also less ])ainful in those who 
have borne children. Moat obserxers agr(*e that the uterine, 
tubal, or ovarian peritoneum is not xery sen&itixe to traction, 
to pressure, or to gauze rubbing against it, but that the parietal 
abdominal peritoneum is most sensitixe to these same stimuli. 

The cervix uleri is inseiisitixe to touch, but is x'ery sensitive to 
crushing or dilatation. The (‘ndometrium is as a rule without 
pain sensation (Noxak), though when inflamed it may give rise 
to a sensation of weight and heaviness. In this condition intra- 
uterine points or areas of tenderness may develop (see under 
Uterus). 

Diagnosis of Pelvic and Hysterical Pain. — Pelvic Pain .—If 
the patient complains of pain, and pelvic disease is suspected as a 
cause, inquiry should be made as to the periodicity of the pain, 
its exact location, its relationship to the menstrual period, and the 
history of past diseases. If sucli inquiry is made, it will be 
found that pain, if it is due to pelvic lesions, will have some or 
all of the following characteristics: 

(1) It is either constant, with periodic exacerbations corre- 
spondiitg to the menstrual period, or is present only at the time 
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of menstruation; (2) it is felt in the lower abdomen and radiates 
to the back or lower limbs, or it is felt in the right or left iliac 
region; (li) it is associated, in quite a fair proportion of cases, 
with a tender point one to one and one-half inches below, and 
three-qiiart(jrs of an inch inlcmal to, the umbilicus (Morris’s 
Ijoint). 

In regard fo the anainneso, careful questioning^ of- these 
palienis will gi'imrally elicit the fact that at some time in the 
past lh(!_y havt! siillcr(‘d from ])arametritic inflammation. Yet 
great care must Ixi cxerciri(‘d in judging of the value of subjec¬ 
tive syni|)((uus, as given by the ])ati(‘nf, for, at the present,time, 
because of the |)r(^val(‘uce of jxdvio diseases, and the diffusion of 
knowledge; coiiccruiiig tludr synij)toius, it frequently happens that 
a hysterical ])alient will simulate; a uterine* or ovarian disorder 
so closely that it is very eliflieult tej make a diagnosis. 

lloweve;!*, in ne*arly all ease's a fairly positive eliagne>sis can 
be maele, for, as Kuh'uherg says (Idf), pp. 1274-1275): “Spon¬ 
taneous ree'urring j)ains in the* inue*r or emter geniitalia (in the 
pelvis, coccyx, or abdemiinal wall), when they are the exclusive 
or predominating symi)tom, if the*y oe*cur without positive organic 
findings, indepeiiele*utly of the* epiality, inte*iisity, persistency, and 
former ejuality of the ])ain, sjie'ak first against the ace;eptance of 
a genuine local diseavse*, and eventually few a clear nervous cause, 
in the sense of neurasthe*uia or ty])ieal pain of psychical hysteria. 

“In any case spots, painful upon pressure, can only be re- 
gareled as afTocliems of genuine genital suffering if they can be 
referroel hack to a local change; for instance, to enlargements of 
the ovarie's, or to parametritis. Shouhl the pain, present on pres¬ 
sure, remain in the same jdace*, on the same side, and exist at 
certain periods (menstruation) organic lesions are indicated, 
while vacillation, irri'gularity, changes of the kind of pain occur¬ 
ring i^criodically, and resistance, point on tho contrary to the 
neuropathic causes.” 

Hysterical Pain .—When pain is present in the ovarian re¬ 
gion, hysteria should be considered as a cause; the hysterical 
origin of the pain may be proven by finding pressure points on 
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other parts of the body (Windscheid^ 148, p. 484). Another 
point which aids in diagnosing hysterical pains is that they bear 
no relation to sensory nerve distribution, nor-to segmental cord 
distribution (Dercum, 160, p. 840). 

Another point aiding in the diagnosis is that pain due to 
hysteria does not, as a rule, subside upon rest in bed, while pain 
due to inflammatory disease of the ])el\ie organs usually does. 
This is not invariably so, Ix'eausc many cu'^es of hysteria and 
neurasthenia are greatl;y Ixmu tiled by rest in bed, owing to the 
improvement in the general health whieli then ensues (Rothrock). 
In hysteria, also, tlu're is, as a rnh, diniinntion or absence of 
the conjunctival and p]iar>ngeal rethxes (Windscheid). Hysteri¬ 
cal (or neurasthenic) pain i^ eonlimxl to tlie left side. In hys- 

DIAGNOSIS OF PLl.VIC I'HOM H\8TEH1CAL PAIN 


Symptoms 

Pii\u Disiasi 

lUsTiRicAL Pain 

Pum. 

lid'* (khnit(‘ loidlion and 
rem.uns constant m this 
location It makes no dif¬ 
ference whether the pa¬ 
tient’s attc'iition IS at true ted 
elscwhc'ie or not, jiressuie 
ovc ‘1 the bite of the pain 
will produce an exacerba¬ 
tion of it Menstniation 
usually influent c*s the pain, 
g( ncrally intreasmg it 

» 

Has no definite* location, 
but flits from one place to 
another Pain often is of 
a burning character Fre¬ 
quently, when the patient’s 
attc'ntion is attractc'd else¬ 
where, sc*veie pressure can 
be muclo ovc*p the indicated 
site of the jiain without 
initiating it if it is not pre^ 
ent or without increasing it 
if it IS present. Menstrua¬ 
tion usually has no mflu- 
ence on the pain 

Fever 

May be ])itscnt m acute 
disc>ase 

None 

Leukocytes 

May be increased in acute 
attacks 

No increase 

History 

(lenerally of gonorrheal, 
tubercular, or puerperal in¬ 
fections, pelvic tumors, or 
of pelvic traumatism 

No history of gonorrhea, 
etc , but one of neurosis. 

Reflexes 

Conjunctival and pharyn¬ 
geal present 

Conjunctival an 1 phi ryn- 
geal absent 

Areas of hyperes¬ 
thesia. 

Absent. 

Present 
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teria (neurasthenia also) there seems to be a lessened resistant 
to pain j)ro(liiction in lesions of the female genitalia,, 
causes tlieiti to react mueli ’ more strongly than normal to the-t 
slightest irritation (Dercum, 347; Herman, 316); so that whim 
the pelvic diM-ase has produced a secondary neurasthenia or 
li;y8t(*rie weakness the ])aiTi may, after removal of the cause which 
has originally j)ro<lneed it, persist and be renewed on the slightest 
Stimulus arising from causes vvliieh, in a normal slate, would not 
produce even a discomfort.' 

As an aid in llu' diagnosis of these conditions a diagnostic 
chart is given on page 7J 1. 

Varieties of Pain. In some jiaticnts a lf»ng-<'ontinucd lesion 
has jiroduced so much disturbance in the iktvous system that a 
})ermaucnt slate of mrve wcakmss Ini', occurred, and the patient 
sutfers from the eoudilioii leriimd lumrasthenia. She is now 
partieultirlv uufortnuatv', lor her vi*ars t»f snlfcriug have so re¬ 
duced the rcsislaiice of tlie nervous s>stein, and*the })athways for 
jiain have hceii so vvi*!! (I(‘fin(*d, that irritations, even those of the 
least magnitude, an* inlc'rprctcd .is painlul. It sliould not be for¬ 
gotten, however, tli.it the t(‘rm “female eomjilaint” is often used 
as a huhterf’ugi* for weak, irr<‘solut(*, or la.'} souls to indulge their 
innate jiropi usitu*s for idleiu'ss. 

So far we have bien speaking of pain and painful areas, not 
specif} ing dt'liuitelv their location, and Iherefort* before we ad¬ 
vance furthir it will he wt*!! to emisider more e\actly the limits 
of th(*se ari'.is in whieh ju'lvic pain is felt. 

Tn doing so, it is ag.iiii nece-^s.irv to draw attention to the 
fact already stall'd that the ju'lv ic viscera, unlike most of the 
other abdominal visfi'ra, h.ive two sources of nerv’e supply: the 
sympathetic and the cer<*hrospin,il. The ceribrospinal system, 
as is known, refers all its irritations to the peripheral distribu¬ 
tion of the iiartieiilar nervi's concerned, while the sympathetic 
carrits the stimuliih to its centers in the cord. Here the irrita¬ 
tion is communicated to adjacent centers of the cerebrospinal 

1 According to Futhch (34H), pel\ic pain persists in 33 per cent, of the 
cases after coirectivo operations. 
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which it is relayed to the brain, where it is perceived 
ai^/jedming from the peripheral distribution area of the nerves 
eounected with these centers. Thus the pains duo to cerebrospinal 
irritation are more apt to have an exact orientation than those 
-dub to irritation of the sympathetic system. This is exemplified 
in uterine muscle-contraction pain, where tlie localization is some- 
' what exact and the pain is of considerable magnitude, because it 
is due to cerebrospinal involvement; while in endometritis, the 
pain, when present, is indefinitely pbuH'd in the lower abdomen, 
is referred to tho haek, to the hij)s, or to the lowc^r limbs, and is 
of less intensity, being more of an aching tliun a pain, because 
it is of sympathetic origin. 

The sympathetic supply of tin* body of tho uterus seems to be 
from the tenth, ele^elltll, and twelfth dorsal sogment [first or .first 
and second lumbar (Donald and Tdckhy) j, while the lower uterine 
segment is supplied by the third and fourth lumbar, and some¬ 
times the first and socoml sacral s(‘gmei\ls j sch'oikI, third, and 
fourth sacral (Donald and Lickle.>) j. In this connection it is 
always well to reimunlK'r that the saeral segnumts do not by any 
means correspond to the saeral nerves. 'Hie saeral segments are 
concerned principally with the dilatation of tlu* cervix, such as 
occurs in the first stages of labor, while the dorsal segments are 
concerned j)rincij)ally with the eontracticui of the uterus. In 
Fig. 1()8 the distribution areas of the different segments are de¬ 
fined. 

By an examination of this figure ,it is seen that the uterine 
corporeal pains are referred to the lower abdonum and back, 
while the cervical pains ar(‘ r(‘ferr(‘(l to tho sacral region, the 
back of the hip and thigh, and the lower and back i)art of the 

9 

foot. The pains due to the o\.iry are reflected to the tenth dorsal 
visceral areas, and those from the Fallopian tubes into the elev¬ 
enth and twelfth dorsal and first lumbar visceral areas. 

In this respect a ])eculiar characteristic of the genital pain 
to be noted is that, irrespective of tho location of the lesion, the 
pain is most common on the left side. • 

Novak (117, p. 480) states that ChampT'cys, in a series of 
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cases of uterine cancer, found the proportion between 
.pain and right-sided pain to be as six is to one, and in 
cases no greater tendency to involvement was present on the 
than on the right. Herman, likewise, found that, in eadO^ 
retrodisjdacenicnts of the uterus, pain was three times as 
quent on llu ](ft as on the right side, without regard to the fre^ 
queue j of (he disjdaee ment on the same side. Herman ascribes 



Fig 1()S Aklv oi Disiuini iion ot (\)ki) Si gmi*nts Involved in Utbr- 

INl , t)\ \1UAN, AND Tl B\I l)lSl« \SES 

Th( bod^ of (h( utctiis is supplud l)^ the lUth, 11th and 12th dorsal seg> 
nienls, tin ((im\ !>> tin .Id and 4th luniba" and sometimes by the Ist 
and 2d sad.il signunts, the o\ar> bv tlie 10th, and the Fallopian tube 
by the 11th and 12th doisal and the 1st IuiuIau segiueiua. 


tlie i»re.ifer fr(*qiuiK*} of pain on the kft side to the fact that 
the left sidi is %N(ak(r and less riMutant than the right. Accord- « 
ing to ireimaii (144, p. l,0o()), the greater frequency of pain 
on the left side has been fancifully c\plained as being due'to a 
shortening of either the kft tnlx‘ or of the left ovarian ligament 
It is also e\})lained h> Clark (SaO) as Ixdng due to tension of 
the tightly drawn meseuter> oxer the brim of the pelvis. It may 
also in many cases be jiartially explained from the fact that oiv . 
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Hide (ixL hjaterically inclined subjects) there is usually a 
|ra$tea;:IC8l sane in the region of the ovary (Charcot). 

j^ym^rathetic pains, occurring in the occiput and breast, are 
frequent in disease of the female genitalia. The presence- 
^ the breast pains cannot entirely bo exj>lained on tho hypothesis 
•that the stimuli are carried through the nervous system, although 
it is probable that the nerve supply of the breast has a more 
special connection with the g(’iiil.ilia than with other organs. 
The pain in the head, and partieularlN that in the breast, seem to 
be due to an acti^e congc'stion of tin' ineningis and of the breast 
respectively, so that, in pehie disease, at the tune when tho pain 
appears in the breast,, the inaniinar} nl.ind swells, becomes tender, 
and the pain is (frequently) of tho dull, aching variety that indi¬ 
cates capsule tension. When the ])uin is felt in tlu» head the 
meninges are jirohahly likewise congested, and tho headache is 
likely due to increased intra\cutricnhir tension. 

The cause of both these congest i(»iis may he a to\in or ferment 
either of uterine or of ovarian origin circnl.iting in tlie blood. 
This substance has a selectiie action on the meninges and on the 
breast; the breast, heeause of the related sesnal functions of the 
two; and the meninges, hecanse they seem to he particularly sensi¬ 
tive and reactive to deletdions circulating snhstancos of any kind. 

As yet a substance of this nature has not h(‘en sejiarated from 
the blood, nor has one lx‘eii produced from tlie nh-ririe or ovarian 
tissue, though the actuality of its existence seems to lie strength¬ 
ened by the fact that during gestation, with all nerves divided, 
the mammary glaaid develojis. The only way a stimulus could 
be carried to it is by the blood (Mott). 

A peculiarity of breast pains, that might seem to show that 
the uterus and the hrea‘-ts are eorrela1e<l through the nervous sys¬ 
tem, is that breast pain is most frecpieiit on the side in which 
the diseased organ is located. If the causative factors were car¬ 
ried through the circulation, why should the breast on the dis¬ 
eased side be more frequently involved ? As yet no clear expla¬ 
nation has been offered. 

As a conclusion it may be stated that the female genitalia are 
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capable of producing local, referred, reflected, transferr^ 
sympathetic pains. The transferred pains are found in son^ 
cases of salpingitis, in which the pain is felt on the side opposite 
to the one in which the lesion is located. Nearly all surgeons 
ha\e had (\j)erienee of such eases. 

Character of Uterine Pains. —While a description of uterine 
I»aiiis inu^ entail some slight repetition, yet, for the sake of clear¬ 
ness, we shall again very britdly consider them. As has been 
said, the\ may he classified us constant and intermittent. The 
constant jj.iins are thos(‘ due to a continnoiisly acting cause, such 
as is found in inllammations (endometritis, metritis, salpingitis, 
and oophoritis). Kxacerhalions frecpiently fxjcnr, jwoduclng in- 
termilUmt ])ain, and nsnall> indicate nh rine contractions. Con¬ 
stant j)ains, \ar\ing in inlensi(\ on change of position, are found 
where inllammation has Ix'en follow(‘d hv the formation of adhe- 

t 

sions. These adhesixe htrni.ilions an* a ])ott‘nt cause of pain pro¬ 
duction during the functional acts of the ]>arts involved. For 
instance, where tlu* u(eru‘> is attached liy adhesions to the bladder 
W’all, urination, owing to a lessciu'd ca[)acity of the bladder, the 
result of tr.iction, <‘lc., h_\ tin* adhesimis, becomes frequent and 
generally is painful; lik(*wise adhesitms to tlu* rectum arc the 
cause ot pain during defecation, and in some cas(>s pain is felt 
as soon as the fecal mattc'r Ix'gins to accumulate in and distend 
the sigjiioid. 

Posilion Assiinud hi/ Ihv Piiliiiif SiiffaiiKj from Pelvic Vis¬ 
ceral Pain .—Some women who are attiicted with uterine or ad¬ 
nexal disease ha\e no rest in any position; standing or walking, 
in motion or at rest, tlu'y are alwaxs subject to distress. Their 
pains, like an unwelcome hm’itage, are ever wdtli them. On the 
other hand, there are others who ha\e ji.un only when they as¬ 
sume certain positions or perform certain acts. Very familiar 
is the woman xvho is always complaining of her back. She has a 
constant, ste.ulx aching, that is made worse on liending and on 
flexion of the body. She xvill prox e to he one who has a displaced 
or retroflex(>d uterus. Women who not only hax'e pain on standing 
but on lying on one side will frequently be found to have an acute * 
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fiotunakny state of the adnexa on that sidA Some wohien, 
i, seem to have ease by lying on the affected side. Bending 
loHirard or backward is particularly painftd in all pelvic disease, 
'^sp^ially in inflairnmatory states of the pelvic peritoneum are 
frequent repetitions of the same act very painful. 

On ascending stairs pain in the inguinal and lower abdom¬ 
inal region, coming on as the foot is Ix'ing retnovod from the 
ground, generally indicates an involvement of the psoas muscle 
or its sheath in the iiiflanunatory adnexal disease. I’ain on ele¬ 
vating the arm indicates an increase of intraahdominal pressure 
and disturbed peritoneal relations. ^J'his is eoniinon in adhesive 
formations and in pelvic peritonitis. 

If the adhesions are to the small bowels intestinal peristalsis 
is painful. Pain of this sort ccunes on at irregular intervals and 
is of varying intensity. It is frecpieutly accompanied by a gur¬ 
gling which indicates the reduction of a stenosis and the onward 
passage of the bowel contents, with an almost immediate relief 
from the pain. 

Relation of Pelvic Visceral Pain to Functional Acts .—In all 
acute and some chronic inflammations of the pelvic visc(jra, and 
in those cases of adhesive union hetwcicn different viscera, pain 
is present on coitus. This pain may he severe during tlic entire 
act or may Ix) present only at the (md, and, in either case, may 
persist for some time after the act. Wlum it is present during 
the entire act it is generally due lo an acute inflammation, which 
has progressed Ixiyond the uhirus and has involvcid the adnexa. 
This pain persists, us a rule, for some time after the act. In 
chronic pelvic inflammation the pain may often j>ersist through¬ 
out the next day. Tins site of the inflammation modifies the 
pain to a great extent. Inflammation high in tlie ho<ly of the 
literus generally docs not cause as much pain as if the inflamma¬ 
tion were low down in the cervix. Of course, vaginitis or cys¬ 
titis will also cause pain, and should be considered. This pain 
is present on the entrance of the male part, while the pain of 
the inflammatory and adhesive states is present only during the 
act, afld^- in many cases of mild inflammatory states persists only 
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during the time of the active movements. When it peisistn ifjm 
the cessation of these movements it is a sign that some 
has been done to the female parts. If the patient has pus 
a pain persisting in the tubal area after the completion of tKg 
sexual act may, in some cases, indicate a leakage from the tube, 
with a peritoneal irritation. Pain on entrance of the male orgafi 
into the vagina may indicate a bartholinitis, fissures, sometimes 
growths, or a light iiitroilus, either of spasmodic (vaginismus) 
or organic origin. 

A i)ain, or rather an aching and discomfort, only present a1 
tlie time of and at the eoni|)lelioii of the sexual act (orgasm) in¬ 
dicates an cndonictrilis. 

Men&lrvalion acts as an exciting cause to pain production in 
many cases of ])e]\ic disease. When the pain comes on prior to 
menstrnatitm it indicates an existing inflammation, very fre¬ 
quently of the tul)es. Krecuuntly, also, it is the l)cst sign of 8 
cirrhotic ovary. l*ain during tlie early stages of the menstrua¬ 
tion indicates (generall>) a stenosis of the cervix, while if pres¬ 
ent during the entire time it indicates an inflammation of the 
uterus or adnexa. Pain existing prior to and relieved by men¬ 
struation indicates a ut(*rine congestion, a very probable cause 
of which is fibroid tumor. 

Eelalion of Pelvic Visceial Pain to Motion and Change of 
Position of the Patient .—Tn diseases of the genitalia all vibra¬ 
tory motion produces pain, which is especially well marked dur¬ 
ing violent movements, such as occur during horseback riding, 
jumping and running. A form of motion particularly productive 
of pain is that which occurs in sweeping, and in the lifting or 
moving of heavy objects. 

This j)ain probably depends for its production upon the in¬ 
crease of the intraabdoniinal pressure, due to contraction of the 
muscles of the abdominal walls. Certain functional acts, such as 
vomiting, also incite pain. The vomiting causes extremely 
marked variation in the intraabdominal pressure and visceral re¬ 
lationships, and this probably leads to the pain production. 

Certain ordinary acts of every-day life may also be prodne- 
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foe instance} a patient who has a hnilateral pelvic 
ation &id8 it difficult to sit down and cross tile limb of 
Sted side over the* other limb in a posture which I have 
|[|||||e 9 d ‘Uacing-the-shoe position” (q. v.). Pain during this act is 
both to the direct pressure of the limb against the tender 
abdomen, and to the stretching of the psoas niid the increase of 
'tha intraabdominal pressure. 

,In all cases where inflammation is beginning to spread from 
the pelvic viscera to the adjacent tissm* the ])atient voluntarily 
seeks quiet, and, because of the resultant ])ain, is not easily 
aroused from her lethargy. 

Tenderness due to pelvic lesicms can be (dieited (dtlier by ab¬ 
dominal or vaginal examination. The abdomimil examination is 
divided into the buperfleial and the (h*ep. 

The superficial examination is limited to defining the areas 
of hyperalgesia. The limits of tlu^^c areas ha\e been given under 
the heading, Reflected Pain (q. v.). The \alue of these diag¬ 
nostic jihenomena in ])elvic disease is that they frequently offer 
a “leadei” as to nhere to search for the lesion causing ill-defined 
abdominal pain and disct>mff)rt. As no ])h^siciau or surgeon relies 
absolutely upon one b;\mptom in forming a diagnosis, so the phe¬ 
nomenon of h;>})cralg<‘sia shouhl n<»L be taken as ])athognomouic of 
any one disease*, but rather slauild Ik* used as an aid in confirming 
or contradicting the conclusions arrived at by other means. 

Tenderness ])roduced on deep palj)ation is more reliable and 
helpful than that [u’oduced by superficial palpation. Where ten¬ 
derness is being sought for, the relalionshiy) of the pelvic viscera 
to the anterior abdominal wall should be borne in mind. The 
uterus lies deep in the abdominal cavity, and the tubes likewise 
are deeply placed. They are in intimate contact with the perito¬ 
neum. Any inflammation of these viscera quickly spreads to the 
surrounding tissue, and, because of the abundant lymphatic sup- 
p)y» the area of involvement is much greater than is apparent. 
This is the reason that the tenderness is much more extensive in 
these inflammatory conditions than one would expect from the 
typq of lesion. 

• 4 
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A inelliod of eliciting abdominal tenderness in. tubal difiease 
is to make i)r(‘ssurc with the hand, with a slowly progressw^, 
doAvnward motion, in the iliac fossa, so as to pinch the tube aud 
ovary hetAveen the hand and the peh’ic wall. As soon as the ovaiy 
and the lube are canglit the patient makes an outcry, and the, 

loAV(>r segment of the rectus muscle 
becomes rigid. This sign cannot 
alAvays h(‘ elicited, for in some cases 
rigidity of the rectus is so great 
tliat it is impossible to press the 
liand into the pelvic fossa. A 
iiK'tliod of making use of the ob- 
sr'rvatioiis of Mackenzie, that “the 
mus«*ular lismir^” and of Lennan- 
<ler that “tlie suhperitoneal tissues” 
aro tender in A'iseeral disease, is to 
]>laee tin* hand ]u»lm doAvnward on 
l]i(‘ up])er ])art of the thigh, and 
then, Avith tlio lingers slightly 
Hexed and deju’cssed into the flesh, 
to <lraAv the hand uj)ward ov'er the 
ahd(nnen. As soon as the fingers 
|)a«^s above Pou})art’s ligament, and 
a drag is made ujkui the abdominal 
muscles and jx^ritoneal tissues, the 
pati(‘nt com])hiins of pain. These 
signs are only confirmatiA^e of other 
symjitoiiis and are not to bo con¬ 
sidered of j^athognomonic value. 

In this connection, the areas of tiniderness, as found by Donald 
and Jfickley (lo8, p. 4o4) in pehuc viscera] disease, are of 
interest. They found that, by pinching the skin between the 
fingers, or by making slight pressure upon it, certain areas or 
points Avere more sensitiA’c than others. Each of these areas 
seems to have a certain definite relationship to a visceral organ. 
The area connected with the ovary is slightly below the umbilicus,' 



Fig. 101 ).—I’oiNTS or Tkndkr- 

NKSS \S I'liaeiTKI) HA DoNAIJ) 
AND l.K'KLEY (IJIS) IN OVA- 
ItlAN, TiiUAD, \M) ri’KlUNB 

Di.sk\si:s. 

ov, ovarijiu t('nderiu\s.s; ov', ac¬ 
cessory ovarian tciulcriu'hs; T, 
tubal ten(lern(‘.s.s; u, uterine 
tenderness; u', accessory uter¬ 
ine tenderness. 
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''•and about two inches to one side of the median line. It lies on 
'. .the intersection of a line joining the umbilicus to the anterior 
' euperior spine^ with a line lying on the outer border of the rectus. 
^At this point the eleventh dorsal iiervt' ])i('rccs the sheath of the 
' rectus and becomes superficial, so that, because of its exposed 
position, pressure may easily be exerted upon it. There is also 
found an associated area of tenderness on the lateral wall, at the 
point where the lateral cutaneous branch of the eleveiitli nerve 
becomes subcutaneous. The an'a assticialed with tubal disease is 
found at the intersection of the horizontal line joiniiig the two 
anterior spines with the outer margin of the rectus sheath. It 
corresponds to the ]H)int of emergence of tlu* twelfth dorsal nerve. 

The uterine area is located ov(*r tin* inguinal ring.’ At the 
internal ring the ilioinguinal nerve enters lla' canal and becomes 
superficial. Other ar(*as of ttmderiK'ss ass(H‘ialed with the uterus 
are: (1) immediately below Poupart’s ligament, where ])ressure 
on the anterior crural is ])ainful; (y) an anai extending from 
the outer margin of the erector spime muscle to the gluteal re¬ 
gion, following the posterior divisions of the first three lund)ar 
nerves (this area gmierally is associated with disease; of the 
body of the uterus) ; (.‘1) in some cases also there is a tender 
area over the sacrum from the second sacral v(*rtebra to the coc¬ 
cyx. This area extends laterally, and in extent corn*sj)ond8 to 
the posterior primary divi.sions of the* niid-sacral n<*rvcs, and may 
be present in diseases of the cervix uteri. 

The most responsive of all these'areas to disease of their asso- 

1 Regartlin^ the cause of teiulcriioss at tlic internal inguinal ring, two 
theories are gi\cn: (1) the ineehanieal, amt (2) the rellex neurological. In 
regard to the former, the points a[)parently in its favor are the drugging nature 
of the pain, and its location at a point where the Inroad ligaments arc inserted. 
This would be of eonsiderable value if, in all cast's in which the pain is present, 
a dragging on this section of the abdominal wall were made by the broad liga¬ 
ments, or if, in all cases jn which dragging is found, pain were present. Many 
examples of each of these states without pain production at this point can be 
found, and their profusion rather negatives the value of this deduction. On 
the other hand, it has been found that electrolysis of the uterus will produce 
pain in this same area, without any general disturbance of relationship of the 
other organs. This would indicate that if, in all cases, the pain is not pro¬ 
duced .r^flexly, at least in every ease it is capable of being so produced. 
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dated organs is the ovarian, while the uterine area ia 
responsive. * ^ ji 

A bimanual vaginal examination should he made om 
patient who complains of pelvic pain. Often the tube can be felt 
through the ahdmninal wall to be enlarged and tender; even tendetf^ ’ 
ness of the ovary can hometimes be elicited. \^hen pressure 
is made ui)on either of these, reflected or referred pain will 
he felt in the cutaneous an'as associated with them. During the 
vaginal examination the fingers in the vagina should push the 
cervix from side to si<le. If tin* adiu'xa of one side are diseased, 
pain is coniplaiiKwl of in tliat side. In case of adhesions pain is 
produced when the position of the uterus is such that the adhe¬ 
sions are put fui tlie stretch. Acute inflammatory conditions are 
painful either on jiressnre or on traction. Tlie pain is felt on 
the aid(‘ mani|)uiated, and is produced either by pushing or 
by rotating the uterus toward the o])posite side or hy pressing it 
against the ilisea-^eil tissues. Kotation of the uterus may bo ac¬ 
complished hy using tlie cer\i\ as a fulcrum to make pressure in 
the direction opp<»sit(‘ to that in which it is desired to have the 
uterus turn. Ihiin on drawing the cervix forwar<l and downward 
may bt* due to a short, sensitiAc, uterosacral ligament (Kovak), 
inflammation of the parametrium, or recent uterine adhesions. 
According to (larrigiu's (103) pain is produced at the side of 
the second sacral vertebra by pressure on the corresponding utero¬ 
sacral ligament. 

Diagnosis of Pelvic Diseases. —Of value in the diagnosis of 
pelvic diseases are: 

(1) The history of the case, which should always be carefully 
reviewed. The manner of the onset of the present symptoms 
and their duration should be defined. It should also be deter¬ 
mined if they came on after a suspicious intercourse. Yet the 
absence of such a history should not be of too great influence in 
the forming of a diagnosis. For in many cases of pelvic disease, 
gonorrheal in origin, the patient has innocently acquired the 
coccus from an impure husband, and does not know of her affec¬ 
tion, so that a negative history is but of slight value in. fm'ming 
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In oih^ puerperal sepsis is the cause of the trouble, 
proportion of pelvic lesions come from other causes than 
aboye is rather bur^ to decide, but the common opinion is 
ffihat it is verj small. The non-specific lesions causing pain are 
tumor, tuberculosis, etc. 

(2) After a history of the onset a good description should be 
obtained of (a) the character of the dibchargo, and (b) the type 
and character of the menstrual flow. In apcKutic infection the 
vaginal discharge generally is thick and cr(‘niny, and if the disease 
has to any extent invaded the uterus is usually of a foul odor. 
A mixture of blood may indicate (unless it occurs at the men¬ 
strual time) an eiidoinotrilis or e\trauteritie pngnaney. A slight 
whitish discharge before or afttr the nuMistrual period is of no 
diagnostic value, as it is a common occiirienee in many normal 
women. The vaginal discharge should always l)o examined mi¬ 
croscopically in order, definitely, if i)ossihle, to identify the caus¬ 
ative germ. 

Because it is so common, and occurs in so many ways, it is 
very difficult to derive any useful information from menstrual 
disturbance; but change in its ehaiacter is of great significance in 
extrauterine pregnancy, cancer, fibroid, and pelvic inflammation. 

As predisposing factors to th(* production of pain in tubo- 
ovario-uterine disoiders may be mentioned anemia, severe or pro¬ 
longed illness, d(‘prtsHing mental influences causing a Icbsened 
psychic resistance, and staivation. Before passing on to a more 
special consideration of the jiain-jibenomena in the special or¬ 
gans composing the jielvic visc(*ra, it is well to consi<ler in a 
nervous, high-strung woman the jiossibility of the* ])resenc(* of 
hysteria. In this condition many other criteria and indications 
of involvement are present—for instance, the eye jdienomena and 
the areas of anesthesia and hyperesthesia present in other jwirts 
of the body—and even though a severe pain may be complained 
of over the region of the ovary (the so-called ovarian neuralgia), 
it is not associated with such severe local abdominal rigidity as 
are organic lesions of the ovaries, tubes, or uterus. 

. Af^r this brief survey of the principal causes for pelvic pain 
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and the arcus in which it is found, it is well, before a more de¬ 
tailed <]cscrij)ti<>ii is undertaken, to offer as a caution to' those 
who consider only the symi)toms and not* the patient, Novak’s 
wanjin;>. He says: “The ^gynecologist must learn to look on 
pain as the resultant of two factors, the lesion and the patient; 
and in ordor to arrive at an intellig('nt appreciation of the true 
signilieanee of pelvic jjain lie must study both these factors with 
e<jual fidelity.” 

UTERINE PAIN 


As a slijrht rex iexv of \\ha( has jiroeeeded, let it Ixj recalled that 
th(* uterus is sup|died hx ixxo sets <d’ nerves, the cerebrospinal and 
the synipallu‘(ie. "riie eerebrosjiinal u( rx*es are derix’ed principally 
from tin* scenmi, third, and fourth suf-ral lu'rxfs, and su])ply the 
loxver sei»nient of tlu' uterus. It is owing to the stretching of 
the'-e u(rx(s in l.dior, and pressure upon them by cicatrices and 
the like, that jiain is Felt. AImixc the e(*rxix the museular tissue 
is supplied b,x sxiujiatla Ii<* uerx<s from the hypogastric plexus. 
The* nerxes forming this pb \us are derixed jirineipally from the 
ttulh, (lexc'iith, txxilFtb dorsal, and first lumbar, the third and 
fourth sacral, and, at times, the iirst and second xdseeral sacral 


segment •». 

1'her(‘ s(«(*ms to be some relationship iK’txx’eeii the uterine and 
the n.isal mueos.i, for, according to (Mirobak, there is ‘‘ajiparently 
a coiiiu'ction betxxeeii the Ixxo organs, and pains of a genital type 
can be ndiexeil or stojijied b_x tlu‘ a])}>lication of cocain (5 to 10 
per cent., a fi'xv drops on cotton) to the septum or the loxver tur¬ 
binate lame.’’ He found that “lalair xx’Us made less jiainful. and 
in one instance exen paiiih*ss.” Jloxxcwer, this might hax’e been 
the result of siiggc'^tion. Yet it is a fact that smell and the 
geiK'sic sensibility are connt*cted in a variety of ways. 

Character of Uterine Pains. —Uttrine pain has certain charac¬ 
teristics, namely, it is of irregular intensity; at times it may be 
constant and remain so for some time; or the cemstaney may be 
interrupted by a violent paroxysm, and the pain may then as¬ 
sume the type of a colic. In fact, it is this colicky, cramp-like ^ 
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manifestation which makes uterine •pain ao oharact6mti<9- 
other characteristic is its intensity, for tjbe uterine pftiif ift -< 6110 . 
of the most intense that the human organism endures. 
cially is this true of labor pains. In most cases uterine disoidesr. 
causes a jiain in the back; in fact, a dragging pain in the 
is sai<l to l)e eliaraeteristic of uterine disorder. The pains due 
to disease of the uterus will not at this time be minutely con¬ 
sidered. Later the difterent pains and the factors producing 
each will be discussed. 

The disorders of the uterus causing pain arc: (1) neuralgia, 
(2) dibidactment, (Jl) functional acts (as menstruation, preg¬ 
nancy, and childbirth), (4) inflainmation (as endometritis, me¬ 
tritis, peri- an<I [laranudritis), and (!>) new growths. 

Neuralgia.-—Neuralgia of the uterus is often (as was said when 
the term was used in speaking of pains in other organs) but a 

_ f 

cloak for ignorance. That neuralgia may occur in the uterus, the 
same as in other organs, cannot be doubted; but, even so, the term 
is generally used by the attending physician to hide his lack of 
diagnostic skill. A diagnosis f)f neuralgia should be made only 
after a negative search for lesions of sufficient gravity to cause 
the pain. Neuralgia is freipientl^y a term wrongly used in speak¬ 
ing of the iHiin due to endometritis, etc. 

Displacement of the Uterus. —l)is})lac('mcnt of the uterus, of 
itself, dfies not jiroduce any severe pain, though it is frequently 
the cause of the aching in the back, so common in this disorder. 
This aching is due to two factors: (a) the drag upon the liga¬ 
ments attaching the uteriib to the pelvis, and (b) the congestion 
of the uterus from partial obbtruction to the return blood flow 
in the broad ligaments. The displacement, of itself, produces a 
direct pain, lo<*aliz(d in the tissues deep in the back. Unless con¬ 
gestion is e\cessi\e the pain, the result of displacement, disappears 
on replacing the uterus in the normal jiosition. However, if the 
congestion is excesbive the pain does not disappear so readily on 
the correction of the mechanical defect, because it takes time to 
eradicate the changeb which have taken place in the structure of 
the uterus following a long-continued congestion, and which hare 
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as oausatiye factors of pain production. When con* 
iuui structural changes occur, sensory disturbances in 
llfiead’s seme also appear, and persist until recovery has taken 
jlil^ce. In some cases, where the nterosacral ligaments are par- 
^jimlarly sensitive, a slight drag or pull upon them by an en¬ 
larged uterus, or by the examiner, through traction made on the 
cervix, will produce a very severe ]>ain. 

Character of the Displacement Pain .—Displacement produces 
more of an aching in the back than an actual pain. In some 
cases, where the displacement is excessive, as in complete pro¬ 
lapsus, traction niay be made upon sonic of the nerves arising 
from the sacral plexus. When this h<i})pens pain occurs in the 
distribution area of these nerves (sacral plexus). In fact, under 
such circumstances, any of the nerves ])assing through the*pelvis 
may be interfered with and pain bo ])roduced. I’hc ])ain of dis¬ 
placement ib made worse on walking, es])ecially should the dis¬ 
placement have been traiisformi'd into a jirolapsiis. The pain in 
retrodisplacenient is eased only by lying on the abdomen and is 
increased by lying on the back, while in ])rolapsua, ease comes on 
lying down in any position. On the oth(‘r hand, all changes of 
position are painful if adhesions bind the uterus to adjaci nt struc¬ 
tures. Tht*n the jiain, instead of IxMiig entirely of uterine origin, 
is modified by that due to disturbanci's in other closely related 
organs. Antero-disjilaceinent is not as ])ainfnl as rctrodisfdaco- 
ment, possibly because the anterior displacement occurs in 
younger people in whom the pelvic.structures have not liecn in¬ 
jured by childbirth, and in whom othf'r asswiated changi'S are 
not SO likely to lx* present. In retrodisplacinicnt ilefecation is 
sometimes painful, while in displacements of the anterior type 
there are often both complaint of pain during defecation and a 
frequency of urination. In anterior displacements there may 
also be a sense of pressure or of aching Ixihind the symphysis 
pubis. 

Displacements are among the common causes of dysmenor¬ 
rhea (Herman, Kelly). In displacement there often is an angu- 
lati^ of the cervix, so that, during the menstrual period, the 
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blood and nionibranes are not so easily discharged, because 
narrowing of the canal, due to the angulation. As a conse-*^ 
queiice, the niouHtrual discharge from the uterus is hindered, and- 
uterine colic nisnlls. 

Functional Disorders of the Uterus. —The principal functions 
of the iilenis an* inenstniatlon, ])n>gnancy, and childbirth. The 
first twf) should lx* painless; bill unfortunately, as a price of our 
higher civilization, llie \vjnnan linds that frequently, instead of 
these being periods of well lK*ing and eonlent, tiny are, because 
of the frightful pain and distress which she suffers, periods of 
<lread ainl dismay. 

MKNsx’iiiiA'iioN. Among savages, menstruation is generally 
without |>ain, and even among those <if higher civilization it is fre- 
qnent.to find the menses coming on without distress. Yet, as civ¬ 
ilization advances, and oiir women mount the hnider of indolence 
and ease, pain and distress gradually become more and more 
jirononnced, until, at tin* summit, in our latter-<lay civilization, 
woman is incaita<*ilated for a greater ])art of her time by condi- 
tiiins whi(*h ordinarily i^honld cause but slight, if any, incon- 
veni(*n(*e. 

I’ainfid nu*ns|rnation is termed ihjsmcnorrhcn. ITolden ana- 
lyz(‘«l the histories of oin* ihon.^and (*ons«*entiv(* eases of abnormal 
pelvic conditions with referen(*e to tlu* occurrence of this symp¬ 
tom. As the result <*f his observations he pr<*sents tin? following 
conclusions: 

“l)ysm(*norrln‘a is present in 17 ]u*r cent, of all gynecologic 

hospital patients. In about per cent, of the entire number it 

se('ms to be definitely (*aused bv certain abnormal conditions of the 

• « 

jielvic organs. In 'J'J jyor (*ent. of tin* entire number it is present 
in eonjnnction with such comlitions, but is ajiparently not caused 
by them. The pathologic conditions which arc most frequently 
seen as the causes of dysmenorrhea an*: (1) retrodisjdacemcnts of 
the uterus, (2) ])elvic inllammatory disease, and (3) myomata. 
These three eomlitions a<*count for nearly 00 per cent, of all the 
dysmenorrhea which is caused by pathologic conditions of the 
pelvic organs. Eetrodisplaeement accounts for 41 |>er cent., pel- 
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vie in^ammatorj disease for 37 per cent., and myomata for 11 
pel* cent. Of nulliparous patients with retrodisplacementa causing 
a^ptoms, 86 per cent, have d 3 'amciiorrhea. The frequency of this 
association leads to the conclusion that the abnormal position causes 
the dysmenorrhea. In retrodisplaccmenls occurring after child¬ 
birth it is much less common; 2.'> per cent, of ninltiparee with 
retrodisplacements have dysmenorrhea, which is n]»pareutly caused 
by the malposition. Of all the patients with jielvic inflammatory 
disease, 31 per cent. hav(‘ dysmenorrhea, which is a])parently 
caused by the condition. Of all the cases of myoma, 20 per cent, 
have dysmenorrhea a])parently caused by tlu* tumor.” 

During die normal menstruation the uterine muscles undi'rgo 
a slight contraction, hut not of sufticient strength to he f(*lt as such 
(Winter, Menge). Tho factors that would cause the normarcon- 
traction to become ahnornial, either in regard to the tinu‘ or tho 
strength of the contractions, are: some hindrance to tin* expulsion 
of the menstrual blood (as a contracted os uteri), an inflammatory 
thickening of the endometrium,^ or a fault^y position of the 
uterus in which it is flex(*d ami th(‘ cervical canal is angulated. 
Stenosis of the external os is not as friupient a caus<‘ of pain ])ro- 
duction as is stenosis of the internal os. Winter savs that he has 
occasionally seen collections of blood lnhind the external os suffi¬ 
cient to cause ballooning of the c(*rvix without causing tho least 
pain. 

Dysmenorrhea, when due to cerrieal slenosis or angidation 
from whatever cause, is generally relieve<l by jiregnancy. If the 
dysmenorrhea Ikj entind^y meidianicai, or be due to some struc¬ 
tural defect (cither a narrowing or contraction of the cervix, or 
an angulation of the same from a faulty position of tho uti'rus), 
it is found that the menstrual jiaiii dates from the jieriod of the 
first menstruation or from the time of some ojierative interfer¬ 
ence. It is verj' characteristic, in tliat it begins only a very short 
time, a few hours, before the bkxjd commences to flow, and con- 

^Theilhaber claims that 25 per cent, of all rases of dysmenorrhea are 
caused by a stenosis of the cervix, either congenital or acquired. Theilhaber 
also claims that in hysteria a contraction of the circular muscular fibers of 
tlie eerviz^may occur, caumng a stenosis and consequent pain. 
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tiniics as long as the blood flow is active, and then ceaseiE^ OT<' 
■ abruptly as it came on. All other forms of dysmenorrhea gesaer-fn 

t 

ally start a day or two previous to the flow, and are the restdt, 
of the jx'lvio congestion incident to the flow. If anteflmcion ia^■ 
suspected as the cause of the dysmenorrhea, to make the diag^*» 
nosis certain it is necessary that there should he present a freely 
Tinivahle, normally develo)H‘d uterus, in permanent, rigid ante¬ 
flexion, in a ])erson wlio is neither nervous nor hysterical 
(Winter). 

In some cases c(nigeslion of the endometrium, incidental to the 
menstrual flow, may block up the cerxical ])ussage, and the expul¬ 
sion of the utd'iiK* conteuis is diflicult. 

$ 

Hpastnodic (oniradion of the cervix is a frequent cause of 
uterine ])ain. Tlii'^ ^pa^'inodic coufracliou, acc<»rding to Ilerman, 
is due to the fact that tla* uterim* c<‘nter in the cord, or in the 
syin])athetic sxstem which regulates tin* nioxt'iucnth of the genital 
canal, is iiupeidVctlx (le\t‘h»pc(l. The \ agiua, uterus, and Fallopian 
tubes are muscular organs like tlie intc'stiiic. During the sexual 
orgasm there is coordiu.ited muscular acti<iu of these organs, the 
object being to help th(> o\um from tin* tulx* ami the sj)ermatozoa 
from th(‘ \agiua into the uterus. In a normal, ])ainless men¬ 
struation there is also a eoiirdinatc'd action, the body of the uterus 
contracting and the cerxix <iilatiug, so that the numstrual flow is 
expelled without [)ain or ditticulty. In this neurotic variety of 
dysmenorrhea tin* natural dilatation, because of changes in the 
cord or s;Mupatli(*tic ganglia located in the cerxix, is absent; and 
as a constxjueiice the contractions of the uterine boily are mor¬ 
bidly violent and ])ainful. The only ])h\sical sign observed in 
these cases of d\siueiiorrhea is difliculty in dilating the cervix. 

Another cause of dxsiuenorrhea is hindrance to the separation 
of the d<'cidual membrane. Owing to degeneration or disease the 
endometrium may be diflicult to separate entirely. Parts of it, 
not being entirely free, lie loose in the uterine cavity, and may 
cause repeated and violent contractions of the uterus. Endome~ 
iritis is one of the most common causes of this condition. Metnr 
hranous dysmenorrhea gives rise to large, free masses of mem- 
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'JfmitOQs tissue in the uterine cavity, and it is the effort of the 
” to expel them which probably causes pain.^ 

Sndomeiritis dolorosa is the name given to an endometritis in 
jirhi<^ severe pain is present; but here again the pain is due to a 
< joompression of the uterine nerves, for as soon as a dilatation of the 
cervix is performed the pain vanishes (Snoguereff). 

Maldevelopment of the uteius acts ns a cause of pain during 
menstruation. In these eases (he uterine cavity is so small that 
during menstrual congc‘stion tlie two Avails l)econie so swollen 
that they completely block up the opcuiing and the blood and men¬ 
strual debris cannot be discharged. Winter accounts for this 
form of dysmenorrhea as the result of relle\ contractions of tlio 
uterine musculature, the rellex in turn being (he r(*sult of in¬ 
creased pressure in tlu' iitcrino \csscls; the increased pre^^suro 
being due to the facts, that the \esscls are ((m) snuill to allow for 
the accumulation of the blood, and th.it (lu* ca\it\ of the uterus is 
too narrow to permit the necessary <legree of swidling of the * 
mucous membrane. 

Hyperesthesia of the muscles (ut(‘rinc) and of the uterine 
mucous membrane may also he present. These may cause con¬ 
traction of the uterus during nuuistruatinn, when otherwise the 
menses would have be(*n normal. Such is the case in those indi¬ 
viduals of a neurasthenic nature, in whom we so ofhu find a 
marked dysmenorrhea. Very frcqu(*ntly this vari(*ty of dys¬ 
menorrhea is also found in those of nsluced vitality. 

It may be that in souk* of the^'O patients the receptive state 
of the nervous system is also in a peculiar irritati\e condition in 
which it responds to lighU*r stimuli than ordinarily would af¬ 
fect it. 

In cases of this character the pain is not relieved on lying 
down, as it is when the dysmenorrhea is of congestive origin. It 
generally begins wdth the flow and is of \ery short duration. The 

1 Painful areas, present in one case, were (Snoguereff) the tuberosity pubis 
on eaeh side, the inner surface of the thighs, the renal yilexus on both sides, the 
solar plexus, the rectum (*) and the anterior superior spine. Perineal areas 
were the emerging point (1) of the ilioinguinal, (2) of the sup. int. cutan., 
gsd (8) of the pudie. 
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• . V w* 

individual spasm lasts about one minute and recurs wilih 
the frequency of labor pains. This type often arises after 
of painless menstruation. 

Polypoid growths inside the uterus may, by hanging doWfi^ 
obstruct tlio cervix, and thus, by a ball-valve action, be a cauSd 
of jiain. 

Ovanan dysmenorrhea is a term used to define ihe pain pro¬ 
duced in the o\ary from the congi*stion incidental to menstrua¬ 
tion. It occurs b( f<jre tlu* flow comm<‘uces and ceases as soon as 
it becom(‘s ])rofuse. 

J’ossibly a /iswKd slate of endonielrium at the internal os 
may also e.\cil(‘ such a spasm of the uterine musculature as is 
produced in tin* sphincter in anal fis^jiire. A s])a!sm of this type 
is incKcased by conneslion of tin' tissues. It i- given as a cause 
of pain by Keating and (V>e. 

Winter, after a eari'fnl re\i(W of the subject, gives the fol¬ 
lowing very clear c«mcliisions in rc'g.ird to menstrual pain, namely, 
that it is necj'ssary, in order that the natural ])roee8s may run a 
painless course, that “notliing interfere with maturation and rup¬ 
ture of the follicles; that the congestion in the uterine wall does 
not meet with resistance* from infiltration of the tissues; that the 
mucosa be ea))al)le of sAvelling and of taking uj) tin* extravasated 
blood; that the si/e of the uterine cayity be sufficient to accommo¬ 
date the swollen mucous numbrane; that the menstrual blood 
escape r(*adily from the eer\ix, and that the congestion of the 
tubes and of the* |H.'ritoneuni take place in normal tissues. In addi¬ 
tion the neryous sy'«tcm must j>osscss a normal degree of irritabil¬ 
ity and the ])sychie function must be normal; otherwise the slight 
alterations which take ])Tace in the neryous system during normal 
nn’iistruation may be abnormally exaggerated” (Winter, Clark’s 
translation). 

Keft'rred hyperalgesia in the uterine segments is very com¬ 
mon in all these conditions which produce uterine pain. Pain in 
the breasts is also a frequent accom})animeut of menstruation. 
It generally precedes the menstrual discharge by a few days. Be¬ 
cause of this breast pain, breathing’may be painfuL 
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It maj be stated that menstrual pain may occur 
during, or after menstruation. When it occurs (1) be- • 
menstruation, it is due to hindrance to the discharge of 
" from the uterus because of (a) narrowing of the lumen of 
^ cervix, the result of a stenosis which has taken place from a 
chronic inflammation of the ondoniotriuni, or from an angulation 
of the cervix*from a flexion of the uterine Imdy on the neck; 
(b) blocking of the lumen of the cervix by a blood clot or by a 
piece of endometrium; (e) obstruction to the menstrual discharge 
by a foreign body (as tumor) ; and (d) elironie inilnnimation of 
the ovary, which has caused a thiekening of tlu* tunica albuginea, 
so that the Graafian follieh‘, because of tlu* thickuc'ss and tough¬ 
ness of this layer, has great diflicult,> in penetrating to the sur¬ 
face; congestion results, and this stretches the peritoneal coat and 
causes pain; (2) during menstruation, it is g<>nerally duo to 
chronic endometritis; and (15) after menstruation, it is due, as 
a rule, to inflammation of the adnexa. 

Intermensinial pain is the name gi\en !(► a pain which 
generally comes on about the middle of the nild-menstrual period. 
It usually lasts for two to four days, thou 4 h it may ])ersist till 
the next menstruation. Several thc’ories hav(> been advanced as 
to its causation. Among the most reasonable* are: 

(1) That it is due to the retardation of the outward passage 
of the Graafian follicle toward the* pe*ri|)he*ry, hy some* change in 
the ovarian stremia; the re'snlt.mt cemge'slion and t(*nhion pro¬ 
ducing pain. 

(2) That in e*as<*s ejf o\arian aelhesimis the [)ain is eluo to the 
traction made eui these aelhesions 1)\ re*e*e*ssion of the* ovary after 
each menstrual period. This re'cessiem nece*ssarily r(*aches its 
climax about the middle f>f the interrne*nstrnal pe*rie>d (ll(*ed). 

(3) Circulatory changes in the ovary, causing ovarian conges¬ 
tion, may also produce intermeiistrual jiain (Sheill). 

The pain resulting from these factors may vary from a dull 
ache to one of great intensity. It is generally reflected to the 
ovarian region, on one or both sides, or it may be felt alternately 
* on either side. “It comes on about the twelfth to the fourteenth 
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daj after cessation of the menses. It lasts for a daj or is. ^ 
often accompanied by a discharge of clear fluid, and is followed 
by a period of rest or complete cessation of pain up to the onset 
of the next period” (Addison). Change of position does not 
influence the intensity or character of the pain. On examinadon, 
in many cases, no lesion can be found. 

J 

FlO. J70.— ArKAS of IIirGRAMiKSIA IN A WoMAN Two MONTHS PREGNANT. 
They represent the lOth ami 11th dorsal zones of Head. The maximum 
point of ti'iiderness is in the lOtli dorsal. The zones did not extend 
unint(*rruptotlly around to hack. Tenderness and hj'peralgesia were 
pri'M'nt o\er the correspond!ng s[)ine.s. These areas of hyperalgesia 
very likely are due to traction exerted on the ovary and tube of the 
left side by adhesions. 

Pregnancy. —In a normal woman pregnancy is entirely free 
of jiain; yet, it is common for the physician to be troubled by the 
complaints of his jmtients who are with child. The causes of 
pain during the gravid state are: 

(1) Pressure upon adjacent and associated organs, as the 
tubes, or ovaries; (2) traction on adjoining structures by adhe¬ 
sions; (3) the weight of the organ itself, which, even though nor¬ 
mal, may drag upon neighboring structures and produce discom¬ 
fort and distress; (4) in some cases, the projection of a fetal part 
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the*uterine wall; (5) intestinal coils may drop beneath the 
. uterai4 causing a partial strangulation; (6) should the ovary be 
jnz^otic, the corpus luteum, when it begins to enlarge, is com- 
, pressed by the nondistensible connective tissue, and dull, aching 
pain in the ovarian zone results; (7) partial obstruction to the 
bowels may occur during pregnancy, owing to some of the intes¬ 
tinal coils being caught between the uleriis and tho surrounding 
parts; (8) obstruction to one or hotli ni’oters may occur from 
pressure by the uterus, and thus liydronephrosis, with its conse¬ 
quent pain, may result. 

The case given below illustrates the pnalneliou of pain duo 
to a partial obstruction of the bowels. It luighl, also, ho taken 
as an example of pains produced hy ovarian aTid uf<‘rino conges¬ 
tion, the pains early in pregnancy being <lue to the congestion, the 
colicky attacks, lat(*r in the pn'gnancv, being the result of intes¬ 
tinal colic. The early pains of which the patient coniiilaincd 
began about the second w(!ek of jireguancy and eontiruu'd inter¬ 
mittently. They were colicky in tyi)e and wenj located in the lower 
abdomen. The individual attack was produced by tho patient’s 
moving, especially hy her turning on tho right si»le. During the 
attack she was douhh'd up, with the knees flexed, and the abdo¬ 
men was tense and rigid. Tluj hands were clinched and wtire 
pressed tightly into the Hupra])ul)ie region. The face was drawn 
and the eyes closed. The individual attacks lasted almut thre(j 
minutes. 

These colics appeared at irregular intervals, ranging from a 
few days to one week; sometimes they appeared more frequently, 
several in a day. After being present for six weeks, they disap¬ 
peared and the patient then had neither y)aiu nor colic. A vaginal 
examination disclosed a retroflectcd, enlarged uterus, about two 
months pregnant. The attacks ceased when the uterus rose above 
the pelvic brim. 

It is just possible that in this patient a part of the intestine 
had been caught under the displaced uterus, and that its lumen 
• was cojjstricted, the severe colic of which, at times, the patient 
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complained being due to the effort of the intestine to force ^ 
contents beyond the constricted portion. ^ v* 

Cjiildbirtu. —Like menstruation, childbirth natnnfi^^ 

should bo a painless process. It is only as culture advanc^ 



Fio. 171.— Phj!.nc)mlv\ Accompanying Tubal Disorders. 

The uterus was at this time above tJu* pelvic bum and the ovary was free 
of its comi«ession, vet tlie tube iii the meantime evidently has become 
injuied and caused tlie above plienomena H>peialgesia was absent. 
A few weeks aftei the above phenomena was dehned, all pam and dis- 
comfoit ceased, and tlie jiatient had a normal delivery 

A—^Area of local tenderness, also aiea ot p.im to deep picssure. Superficial 
piessuie is not pamlul, neithei is muscular pressure. 

B—Aiea of ma\imuni teiuleims', to deej) jiressurc. 

C—^Area of pain to deep piessiiie 

D—Area of luaxiinum tendeiness. 


that the labor bceoiiios painful, for in women of primitive races 
pain is absent. Savages of a low d(‘gree of civilization are gen¬ 
erally but little troubled In parturiency. The reason is that, 
although among primitive peojile the contractions of the uterus 
are as severe during childbirth as they are ^mong civilized races, 
yet, because of the easy dilatation of the cervix,' they do not 
1 Why this should be is as yet unexplained. 
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Among observers it is generallj agr^d that pain 
contraption is not due to the contraction of the muscle 
is the res^t of the restraint of this functional activity 
!;:|^eetv|cal obstruction. This cervical obstruction is not so promi- 
^IpQt among primitive people; tlierefore tliey have less pain. 
When dilatation of the cervical segment occurs easily, pain is 
absent. 

At the present time, though rare, pain may ho entirely absent 
during labor. Allen explains this absence of pain as being due 
to the relaxation of the parts by nature, while Young claims 
that sometnnes at the acme of labor there is a physiological anes* 
thesis. A peculiarity that has been noti‘d of the pains occurring 
during labor is that, instead of being in tho norimil locations, they 
may, as in a case soon by the author, be radiated from tho thigh 
• to the knee. In this case the pains wore excruciating and occurred 
synchronously with the uterine contraction, as was verified by ab¬ 
dominal palpation. In this respect the words of (Jranville, whose 
remarks hold true to-day, may be (pioted. Tic says: 

“Sensations of pain experienced by the ])artnricnt woman are 
not invariably synchronous with what, for want of a bett(*r name, 
we term the pains of labor; and from this and other premises, 
for example, the circumstance that they arc commonly referred 
to regions more or less remote from the contracting uterus, or the 
dilating external passage's, in wdiich the real seat of j)ain might 
have been supposed to be located, I dc ducted that the pain attend¬ 
ant on labor is neuralgic in character.” 

Labor pains, when present, are as a rule first felt as a drag¬ 
ging or aching in the back, low down in tho lower lumbar region. 
In some there is present a sensation as though th(‘ back were 
breaking. At this time (the first stag(‘ of labor) the pain corre¬ 
sponds to the early stages of cervical dilatation. Later, when the 
uterus commences to contract and the cervix begins actively to 
dilate, pain is felt over the sacrum ami coccyx in the second, 
third, and fourth sacral areas, and sometimes in the first and 
second sacral areas (Head). When the cervix has dilated, and 
ihe contractions are forcing the head through the pelvis, the re- 
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ferred pains are felt in the tenth, eleventh, and twelf 
and first lumbar areas. These are the areas in which pain'is 
post partum, when the uterus is forcing out of its cavity l3ie 
residual clots. • ’ ■ 

After labor and during the puerperium, if 8ubinvoluti(^, 



Fig. 172.— Areas of Referred Pain in a Case of Labor. (Head.) 

A—Dilatation in the second stage of labor. The pain is in the 11th dorsal 
segment anil is due to contraction of the ut,crus. 

B—Hyperalgesia is present in the 10th, 11th, 12th dorsal, 1st lumbar and 
3d sacial, posteriorly present after the effort of the uterus to expel 
post-})artum clots. 

should occur, a feeling of weight and of dragging is felt in the 
pelvis. 

Inflammation of the Uterus.—Inflammation may occur in the 
lining structure (endometrium, endometritis), the contracting por¬ 
tion (metrium, metritis), and the inclosing structures (perito¬ 
neum, broad ligaments, peri- and parametritis). 
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pronounced inflammation of the endo- 
.;^r^i:^,€an hardly take place without involving the next adjacent 
,;,|M^0tiire (metriutn), so that the pain due to a severe endometritis 
partakes more or less of the character of the pain due to a metritis, 
,.,ahd if the inflammation is severe and involves the peritoneum, 
the pain has also the characteristics of that due to peritonitis. 
Ordinarily, the endometrium has no pain nor touch sensation, but 
when inflamed it becomes very sensitive. This is of great diag¬ 
nostic value, and tenderness (endometrial) should be searched for 
in endometric inflammatory states. This tenderness may bo dem¬ 
onstrated by means of a sound ("Winter). 

The sound must not be too large, and should be carefully in¬ 
troduced through a previously dilated cervix, and search should 
be made for the sensitive spots. .When the sound touches sjich a 
spot the pain may he so severe tliat the woman “cries out, shrinks 
from the sound, or faints.” Should ])ain Ixi severe only on the 
introduction of the sound, and on moving it with sufficient force 
to disturb the relations of the uterus to the surroun<ling tissues, 
and not present on gentle manipulation, peri- or parametritic 
inflammation should be diagnosed. That the endometrium has 
pain sensation in a normal case can hardly 1x3 admitted (Itoth- 
rock), though in the presence of inflammation, the adjacent layer 
may be so involved by the inflammatory process that it becomes 
irritable and responds to any irritation with a semsation of i)ain. 
It is noticeable that the pain sensation in endometritis of ordi¬ 
nary severity is never localized to the area of its production, but 
is always referred; but should tlu! inflammation bo severe, and 
perimetritis result, and the jicritoneum become involved, espe¬ 
cially if the inflammation occurs near the cervix in the area sup¬ 
plied by the spinal nerves the pain is localized to the area of its 
production. 

Endometritis also causes pain, having somewhat the charac¬ 
teristics of labor pain; this pain is caused by the same factors 
that produce labor pains, namely, the contraction of the uterine 
muscle, excessive in the endeavor to force foreign material from 
the cavity of the uterus. The pain is most severe at the time of 
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the menses, though it does not necessarily appear at 
but may come on at any time that the secretions collect to 
an extent that, in the presence of a stenosed cervix, their eScpi^*\ 
sion requires forcible uterine contractions which are very painfiiL 

The pain of endometritis is worse on standing than on < 
down. Tenderness on palpation is not present unless the metrium' 
and th(‘ surrounding tissues arc involved. When this occurs, 
abdominal and bimanual palpation are very painful. If peritoni¬ 
tis h.is ‘Net in, ])r('asnro in the pouch of Douglas produces severe’ 
pain. likewise, rectal ])alj>ation is very painful. 

Later, as a result of these inflammatory states, adhesions form 
and pain results from their drag and pull. The areas of reference 
of these jiaiiis ha\e been «leserilK*d. 

Ci'j£M( ms.— Eiosions of the e< r\ ix cause pain either through 
the S^Miipalhetic or the cerebrospinal s\stems. When the sympa¬ 
thetic is in\ol\ed, the jiaiii is riteireil to the area of distribution 
of the second or thud sacr.il segnieiils, but \\h(n the cerebrospinal 
is involved the jiaiii is refeired gcMierally through the branches 
of the pudie to the periiKMiin, or to the bl.idder. When the lat¬ 
ter reference occurs, there is jiaintiil and freijucnt urination. 
The inxolveinent of adjacent ner\es is jirobably the result of a 
lymphangitis which has sjiread from the erosions into the peri¬ 
uterine fascia. 

Diaonosis of Endomi TRins. —The follomiig, which are gen¬ 
erally present, maj aid in the diagnosis of endometritis: 

(1) ITeniorrhage; eliminate carcinoma, in^^oniata, and tubal 
inflammations, all internal disorders pioducing it, or local eircu* 
lator\ derangements, such as extrauterine pregnancy, obstruction 
to th(' return flow by tumors, etc., and it is safe to say, in the ab¬ 
sence of menstruation, that it is due to endometritis. 

(2) The pain of endometritis is somewhat characteristic in 
that it is much worse* at the lime of menstruation. 

({]) Disediarge of inflammatory products and endometrial 
shre'ds from the* uterus. The variety of endometritis is decided by 
the history, the onset, the discharge, and the course. 

Ulceration of the cervix, unless it is deep and has produced, a 
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'^t^pBangitis, causes no local pain, but a reflated pain is 
region over the sacrum and the coccyx and is fre- 
ily localized to a spot immediately dorsal to the anus. This 
is also very tender to the touch. 
y* IdjfeTBiTis. —^In inflammation of the muscular layer of the 
'uteru^ pain may be due to the contraction of the uterine musclep, 
or to the irritation of the nerve terminals by the toxic products 
of the inflammatory process. It may also Ik‘ due to the pressure 
exerted upon the terminal nerve filaments by the inflammatory 
products. These pains are refernul to th(‘ /one areas associated 
with the uterus (see Fig. 1(>8). Anolher cause of pain production 


is the spread of the inflaininaiion to the peritoneum with involve- 
•ment of the parietal layer. These causes an* active only in the 
acute cases, for as a rule chronic metritis is without pain (•Theil- 
haber). 

New Growths of the Uterus.—New growths are (*ither benign 
or malignant. Bt'UKjn giowth'i are not painful unless they block 
the cervical canal; when, during contraction of the musculature, 
pain of the type of a labor pain is fell. This ]»ain ))erbists in rhyth¬ 
mical periods until the* mass has been ex])(lkd or until the canal 
has become free. The pain, naturally, would be greater at the 
time of the mmstrual periods. Growths may also press upon ad¬ 
jacent structures and interfere with their function and so cause 
pain. They may also press upon the lumbar and sacral nerves 
and cause pain which is referred to the peripheral distribution 
of these nerves in the hack and legs (’Donald and Lickley). Pain 
due to pressure from gi’owths, as a rule, is constant. 

Malignant gioivth^ toward the end are always painful, but 
early in their course are usually free from pain. Pain occurs 
only when the growth makes pressure upon the surrounding struc¬ 
tures, or interferes with the emptying of the uterus, or when the 
tumor cells invade the nerve trunks. Kundrat has shown, in the 
case of carcinoma, that the nerve trunks become infiltrated with 
cancer cells. In other cases pain may be due to the absorption 
of toxins or to the extension of the inflammatory growths (Roth- 
rcKdc)»*''Ii]i all these conditions, when the growth is in the fundus 
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or deep in the cervix, referred pain in the skin area, assoei^ed 
with the particular part of the genitalia involved, is present.'' 
Should the cervical canal become obstructed, typical uterine cdlio"*- 
pain appears. l*ain seems, when present, to be more often felt- 
on the left side (Cliampney). 

Fibroids of the ulerus are fairly common. They announee 
(heir pres(*nee by two varieties of pain: (1) a periodic pain which 
apf)oar8 before each menstrual period and is relieved by menstrua^ 
lifui, ami (2) an interniitleiit ])ain, which, in the case of intra¬ 
uterine fibroids, aeeorupariies the menstrual flow. It may also ap¬ 
pear at other times. Some fibroids have also been known to extend 
ir>to the pelvis, and, by pressing on the lumbar and sacral plexis, 
to give rise t(> ])ain in the distribution areas of the involved nerves. 
The gr(!at sciatic is most frecpiently affected, and pain in its dis¬ 
tribution ar(!a is connnon (Wilson, .‘KJl). 

In cancer of tin* uterus, out of sixty-seven cases pain was the 
first symptom to appear in twelve ((Vaig) ; leucorrhea, in forty- 
five, and hemorrhage, in twenty-two. 

FALLOPIAN TUBES 

Pain duo to disease of the Fallo])ian tubes may result from 
(a) distention of the tubes; (b) inflammation of tho tubes; (c) 
adhesion of the tuk's to neighboring structures. 

, Tubal Conditions Causing Pain. —All who practise medicine, 
and particularly surgeons, are familiar with hydrosalpinx, a con¬ 
dition in which the Fallopian tubes contain a considerable amount 
of cleiir serum. In these cases the uterine and the fimbriated 
extremities of the tubes are blocked, so that it is impossible for 
the fluid to be discharged. Pain may follow this stagnation, 
though the swelling in many eases r(‘aches a considerable size 
before its presence becomes intolerable; in fact, it may never 
cause pain. Yet, because of the pressure exerted upon adjacent 
structures, or because of the active inflammation which is pres¬ 
ent, pain is frequently a prominent symptom. If the pain be 
due to dragging or to pressure on adjacent structures, it may bef. 
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e«^ b 7 ibe patient’s assuming a counter-posture. .If it be due 
to inSftnunation, the increase in pulse rate and elevation of tem¬ 
perature will help to define the lesion. When the tube is inflamed, 
the resulting pain is either reflectoJ (Head zone, see figure) or 
is localized to the area in which it is produced. In the latter in¬ 
stance the pain is felt in the low(*r iliac region, and is due to the 
inflammation, communicated to the j)ai'i(>tal peritoneum from the 
diseased tube. It is of a burning, stabbing character, and may 
be very severe. 

If the pain is the result of an acute hypemnia, it is of a throb¬ 
bing character, while that due to chi'onic inilaniination is of a dull, 
aching type. All inflamed sensitive tissue's are leiuler to prc'ssure; 
therefore, pressure on the tiibi's will also be painful. This pres¬ 
sure on the tubes niav be exert('»l In two na'lluxls. TIk* first i< the 

« t 

bimanual, by which pressure is nuuh* between one hand ]»hu*ed 
over the abdomen and the index or the first two fingt'rs of the 
second hand inserted into the vagina. With the fing(*rs in the 
vagina, the uterus can be roeked to t'ither side. If on this mo¬ 
tion pain is ]m)dnced it ina,\ lx* snriiiised that inilaniination is 
present. When the uterus is thrown to the side away from the 
inflamed tube, pain is the result of tlu' traction and stretching 
which ensue, while if it is thrown against the intlani('<l tube, 
pain results from the iiressun*. Tlu* pressure of the uterus 
against the inflamed lulx* is much mon* painful than is the trac¬ 
tion away from it 

Should chronic saljiingitis be preserit, pain may be jiroduced 
by grasping the tube between the examining fingers, thus making 
pressure directly upon it. Sometimes, in jiyosaljiinx, if the ex¬ 
amination has been rough, sorru* of the yms may bt* pressed out 
of the end of the tubt*, and a localized peritonitis results. This 
is indicated at the time by a severe pain, p(*rsisting after the 
examination. It may be aecomiianii'd by an elevation of tem¬ 
perature and a rise in the pulse rate. Sjionlaneous rujiture of a 
tube through its fimbriated extremity is very rare. 

In tubal inflammation all functional acts which in any way 
^ cause a c|^ged relationship between the tubes and the surround- 
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mg functioning structures are very painful. In many, 
tion and defecation are productive of much pain; ind^i-'ti^ 
may become so painful that the patients voluntarily inhibit 
selves from performing the acts. Constipation and retentiOA*^ 
urine necessarily result. Micturjtion is not so painful when tms 
inflammation is confined to the tube, but becomes extremely 
when tlic bladder itself is involved in the inflammatory process. 
These distiirbanecs j)rodnee, m addition to those already present, 
their own particular form of pain. 

Sometimes tul»al inflammation causes uterine colic (Winter 
and (^lark). In such e.jses evacerbations of pain, occurring gen¬ 
erally j)rior to the ]K*riods, are frecpumt. Should pain be present 
in the o\<inan, tubal, and uterine areas at the same time, it in¬ 
dicates an invo]\ement of all these associated structures. In a 
case of gonorrheal salpingitis, Saenger (3(52) thought the pain 
was due to the eveitation of peristalsis by the inflammation 
present. 

As a result of tubal inflammation, adhesions are formed and 
resist subseiiuent distentions of the tube, and are accountable^for 
a large shan* of the resulting pain, particularly so if the disten¬ 
tion is accompanied by certain functional acts that in the ordinary 
course of e\ents would be ])ainless. However, tubal swelling, 
alone, without the presence of adhesions, may be painful. How 
large it may become before it is painful depends particularly upon 
the local conditions. A tube in a free and clear pelvis may reach 
a niiicli greater size without discomfort than if it were in a pelvis 
filled with jielvic exudate and bound with adhesions. In some 
the tube may reach the size of an orange without causing great 
discomfort, while in others a very small swelling will produce the 
utmost distress. 

Extrauterine Pregnancy.—Extrauterine pregnancy (tubal or 
tuboo\aii.in) may cause no pain unless a rupture or a partial rup¬ 
ture occurs, and bleeding into the peritoneal cavity takes place. 
This com])lication may follow a vaginal examination, or it may.be 
the result of sudden motion or of forcible bending or flexion of thfe 
body. It is indicated by severe and agonizing pain, generally 
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lifg^oxi of tho side involved, though it may be spread 
lower abdomen. In some cases the pain is re- 
to the shoulder. In these cases it is possible that the 
ipliQqd extend as high as the diaphragm and so irritate it; 

irritation, in turn, is transmitted through the phrenic to the 
^fl^raacromial nerve, and so causes pain to be referred to the 
shoulder. 

It is rather surprising to note ihe small quantity of blood which 
produces such a severe sensory read ion. In many cases the pres¬ 
ence of an ounce or two of free blood in the peritoneal cavity will 
cause the most severe distress. 

The pain probably represents the prostration of the perito¬ 
neum to the traumatism of the hemorrhage. In hemorrhage pro¬ 
duced by the slipping of a ligature from the slump, following an 
ovariotomy, no pain is present, ])roba]>ly for the reason that the 
peritoneum, having already bc( n siib]( ct to the sh(K*k and trauma¬ 
tism of •an abdominal operation, is not capalile of again responding 
when the hemorrhage occurs (Richaulsfm). 

Ruptured tubal pregnancy may be confused with (Crossen): 
(1) hemorrhage from the ovary, (2) tuboovanan hemorrhage, (3) 
fulminating pelvic edema, (4) gonorrheal salpingitis, (5) miscar¬ 
riage, occurring in a patient who has an ovarian tumor, (0) preg¬ 
nancy with hydatidiform mole, (7) rupture of a pus tube, (8) ap¬ 
pendicitis, (9) strangulation of internal hernia, and (10) perfora¬ 
tive peritj^nitis. 

In extrauterine pregnancy intense, lancinating pain in the 
lower part of the rectum is at times complained of. The cause 
of this pain may be adhesion between the gestation sac and the 
rectum (Boldt). 

OVARY 

No pain is caused during pelvic examination by taking a nor¬ 
mal ovary between the fingers and thus making pressure upon it, 
but a peculiar sickening sensation is experienced, somewhat of 
the same character as is felt by the male when his testicle is 
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Local Point of Pain. —Head gives the area of cutaneous 
algesia for ovarian disorders as that of the tenth dorsal segment 
(see Fig. 17M) and ho mentions two points of maximum tender, 
ness, one in the small of the back over one or more lumbar verte-:. 
brai, and the other at a point a little below and external to the um¬ 
bilicus <»n the same side; as the ovary which is at fault. It seemS 
very odd that Morris should have called attention to this,point 
during the past f(‘w years, as a sign of oojihoritis or of disease of 
th(5 ajipendages. He claims that in disease of the ovaries or ap- 
jtcudages there is a sf)ot tender to pressure, about one and one- 
half inclu's down from the umbilicus and one inch external to 
th(! mi<llinc of the abdomen. Tn a])pendicitis there is pain on 
j)r(*ssur(' at this point, but it is present only on the right side, 
while in <warian or tubal disease the pain is present on both sides. 
Fain from the ovary lias also been known to be reflected to distant 
])oints. Jn one case it was present in the shoulder, and ran down 
the left arm. 

Causes of Pain. —The causes of ovarian pain are: (1) pressure 
from an increased cell production, (2) structural changes in the 
nerv(‘s sujijilying the ovary, (Jl) functional changes in the nerves 
by which tludr sensibility is greatly increased (Mclilvitt).^ 

Chnraclcrislics of Ovarian Pain .—(^ithbert Lockyear (307, 
p. 1001) gives the following characteristics of ovarian pain: 

(1) It is referred. 

(2) It is associated with sujierfieial or surface tenderness. 

1 Herman (144) says that the point that is coinmonly pressed upon in 
eliciting ovarian teiiderness is about two inches internal to the anterior bu- 
perior spine. That jiresaiire over this area makes pressure on the ovary is very 
doubtful, for the relationship between the abdominal wall and the ovary is con¬ 
stantly changing by every variation of intrnabdominal pressure, and by every 
change of ])osition of the iiitraabdominal organa, so that, because of this 
mobility, it would be impossible to compress the ovary even by pressure on the 
abdominal wall, applied directly over the ovary. The only effect would be 
to cause a slight change in its position. Such an area of tenderness is also 
found in hysterical men. Prom such data we may conclude that the pain is 
not due directly to the ovary, but to related conditions such as irritation of the 
peritoneum from inflammation spreading from other organs, or from stretching 
due to traction made upob peritoneum by ligaments and adhesions joining 
it to abdominal organs. 
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:(8) It tends to become generalized or diffused. 

1 ">(4) It follows the lines of spinal segmentation and not of 
peillipheral nerves. 

^ (6) It is associated with exaggerated superficial reflexes. 

V • (6) It is closely connected with the neurasthenic state. 

Ovarian disorders may cause pain in distant regions, such as 
' headache, which is frequent. It is most coniinoii in the frontal 
. region and is worse at the menstrual period. 

The diseases of the ovary causing ])aiii are: neuralgia, dis¬ 
placement, inflammation, alwcess, and n(*w growths. 

Neuralgia of the ovary is possible, but generally, when ovarian 
pain is present, it is due to structural changes in the ovary, such 
as occur in congestion and inflammation 

Displacement of the ovary, <>r prola])sus, generally prrAluces 
pain which is felt in the ovarian reference areas. When displace¬ 
ment occurs, vaginal examination will show the ovary to he in a 
false position. If adhesions hetwceti tla; ovary and adjacent or¬ 
gans have formed, the traction upon the adhering organ will 
cause pain, which, as a rule, is referred to the pain area of the 
organ adhering. 

Hernia of the ovary is gmiorally associated with hernia of 
other organs, and is not especially painful. 'The {U’esenee of an 
, ovary in a hernial sac may be surmised from the peculiar sickening 
sensation which is produced when pressure is made upon the sac. 

Hyperemia of the Ovary. —Imnujdialely preceding menstrua¬ 
tion, all of the female genital organs arc t'ugorged with blood; if 
they are normal, this engorgement ])roduces lU) disturbance, ex¬ 
cept a slight physical discomfort; but, should a hy[)ertr(jphy or a 
hyperplasia of the connective tissm; have taken place, pain results. 
This pain is present for one or two days ])recediug menstruation. 
It is due to the constriction and pressure upon the terminal nerve 
filaments of the ovarian stroma exerted by the congested tissues. 
After the blood flow is well established, the pain quickly disap¬ 
pears. The congestion may be so intense that hemorrhage into 
the ovarian stroma occurs. This is productive of very intense 
and throbbing pain in the region of the ovary or in the area to 
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which ovarian pain is referred. It is characteristic of 
order that it progressively becomes worse, and lemovat 
ovary is the only hope of relief. * • > 

In addition to the passive form of hyperemia^ pain also 
be due to the active variety. One of these forms of hyperexoia^lt' 
due to bacterial invasion. Here an active inflammation has takcili 
place, and the pain which, in passive congestion, was present only 
preceding menstruation is now more or less continuous, and is 
markedly increased during the menses. As may happen during 
any intraperitoncal visceral disease, the inflammation may spread 
bt'yond the organ of its origin and infect the adjacent organs, 
especially the peritoneum. Such a spreading may also occur in 
the ovarian inflaniniation. The referred ovarian pain, as well 
as the mild local tenderness, is now much increased by the symp¬ 
toms of the ])eritonitis arising around the ovary. The most 
prominent of these symptoms is excessive tenderness in the lower 
iliac region. The patient, who i)r(‘viously may not have been 
compelled to take to her bed, now gradually avails herself of such 
an opportunity. She is inclined to lie flat on her back and to 
draw up the limb on the affected side; or, if both sides are 
affected, to draw up both limbs. At the same time the lower 
segment of the rectus muscle on the diseased side becomes quite 
rigid. Should the inflammation spread further, all her symp¬ 
toms are aggi'avated. She now lies slightly inclined to the side 
involved, with the limbs drawn up. Breathing is restricted and 
becomes entirely costal. All motion is abolished and the patient 
is content to stay in bed, quiet and inactive. Such states are the 
forerunners of an invalidism that may become chronic, and per¬ 
sist, CA'en after the original cause has been removed. When the 
acute attack subsides, and the lesion assumes a chronic form, the 
woman, although she can go about and do her work to a moderate 
degree, is subject to sudden recurring attacks of inflammation; 
perhaps in the midst of festivities, or at the time of greatest 
need, she is compelled to take to her bed until the acute attack 
again subsides. In any case, she is a poor unfortunate creature, 
whose life, unless she is relieved by surgical measures, becomes 
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' «ene0 of periods of ease, alternating with those of the 

ji^Miniaiise distress 

^ „^he pathology clearly shows why this lesion is so painful. 

D'^axy, the. seat of chronic inflammation, generally is either 
V s%bn>tio or cystic, and has a thickened tunica. An examination 
r will disclose that nearly all of the normal stroma has been re¬ 
placed by connective tissue, so that at the time of menstrual or 
•other engorgement there is no room fur expansion, and the sensi¬ 
tive terminal nerve filaments are caught between the swollen 
masses of tissues and are subjected to a severe pressure. This 
* pauses pain. The greater the engorgement the more severe the 
pain. Should the inflammatory engorgement continue, and con¬ 
nective tissue form, the contraction of this tissue on the sensitive 
terminal nerve filaments produces the pain. As this pressure is 
continuous, the pain and distress b(‘come constant. .Tessett (300, 
p. 1059) thinks that, in cases in which “the capsule of the ovary 
is found to be thickened and corrugated with fibrous tissue dip¬ 
ping down into the ovarian stroma, and in which a single cyst 
or multiple cysts are found incorporated, it is the binding down 
of these by the dense capsule, which is the cause of pain.” Her¬ 
man, however, thinks that sclerocystic disease of the ovary is 
generally free from pain unless it is associated with peritonitis. 
-Following inflammation, adhesions to other organs may form. 
These adhesions are a common cause of pain production.' 

Abscess of the Ovary.—If the pain of an acute inflammation 

^ ^ • 

of the ovary does not subside within a reasonable time, an ab¬ 
scess formation should always be considered. When this occurs, 
the pain becomes greater instead of less, and a gradual but sure 
increase in the local tenderness is noticed. At the same time, a 
mass connected with the uterus and slightly movable makes its 


1 Hejwood Smith (305, pp 1060 1061) says that ovarian disease is painful 
in three stages; 

(1) *' In stage of congestion through tension of the blood vessels. 

(2) Thickening of the stroma. 

(B) Indrawing or contraction of the fibrous stroma. 

^'In aU these conditions, the tension of the blood pressure at the men- 
ftrnal moHnien is the cause of pain.’^ 
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appearance in the lower iliac region. At once the qiiesticm 
sented: Is this mass the ovary or is it an inflammation of the'tuW. 
with a local collection of pus ? To answer rightly, it is necesefti^ 
to call into requisition the most acute diagnostic skill. . A diag-^ 
nosis, it is true, may be easy if one is able to connect the inflain- 
maloi’y mass with the uterus, sufdi as is possible if the abscess is 
tubal, or to llio ovary, if the abscess is ovarian. 

8onj(! slight aid in diagnosis of the exact location of the ab¬ 
scess is furnished by llui diff(;rent areas of referred pain; but 
generally it may be staled Ihat only the diagnostic skill of the 
examiner, combined with a clear ami almost instinctive method 
of ilediiclive reasoning, will enable him to arrive at a correct 
conclusion. Afler all, practically it makes very little material 

difFemmee wliellim* llie absc(‘ss is of the ovarv or of the tube. 

»! 

Inflammation of lla^ ovary, with abscess formation, demands iden¬ 
tical Irealmmil willi inllanimation and al>sccss formation of the 
tube. Jjotli ]>rodiie(‘ loealized pelvic ])eritonifis and pus forma¬ 
tion, llie sym]>lonis <»f wbicli have been described. 

Adhesions (»f tlic' ovary freipiently follow inflammation. When 
they form, llu: resnlling ])ain is velah'd to the functional acts of 
the atllKM'ing organ; for inslanee, micturition causes pairi when 
the bladih'r is a«llu*r(mt (this is rare) and defecaiion is painful 
when th(‘ rectum is aff('<*ted. In all cases, an ovary which is sur-. 
rounded by adhesions, as a ride, has been so badly diseased that 
functional acts of its own, such as ovulation or the congestion 
incidental to sexual couiu'ction, will cause pain. 

Tuberculosis.— A tuberculous ovai-y is, as a rule, not very sensi¬ 
tive. A characteristic of it is that it is closely approximated to 
the uterus and seems glued to it (Heed, Afartin). 

Enlarged Uterus.—Pressure on the ovary by an enlarged 
uterus may, in some rare instances, cause pain. In some cases the 
pressure hinders the return blood floAV from the ovary, and the 
pain is the result of the consequent congestion. • 

Relationship of Ovaries and Parotids.—Swelling of the ovary, 
and pain in the ovarian region, are common in parotitis. Like¬ 
wise, in cases of swelling and inflammation of the ovary, pain ' 
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9ind swelling may) in some cases, be present in the parotids. It 
liardly -seems possible that the association of these two organs 
can be through nerve paths, for they are so widely separated from 
e^h other and each derives its nerve supply from unrelated 
nerves. It seems more than likely tliat the exciting cause is a 
ferment, elaborated either by the ovary, or the parotid, the fer¬ 
ment of the one producing activity in the other. 

Tumors of the ovary include cysts and new growths, carci¬ 
noma, and sarcoma. 

Cysts of the Ovary. —Cystic disease of the ovary, imless peri¬ 
toneal or pressure sym[)touis have develo])ed, is without pain 
(Herman, Gallab.nn). Tn a study of eight large ovarian cysts 
Sampson found tliat the walls of all were insensitive to touch and 
pain, the inscii'iibility to pain being tested by cutting, X'inching 
and clamping. 

However, traction on the jiedich's of cysts causes pain, which 
becomes greater as the traction is incrcaised. The pain is usually 
felt at or about the pelvic brim, but if the traction is increased 
it becomes more diffuse, and is then generally felt over the entire 
side of the abdomen or in the back. In some instances it may be 
so diffuse that the patient is unable to localize it. Also, if the 
pain be severe, nausea may occur. Immediate relief of both pain 
and nausea follows removal of the traction. 

Clamping or jiinching of the pedicle giv(‘S contradictory re¬ 
sults. In some cases it seems to caunc pain, even when great care 
is exercised to avoid all traction on ’the cyst or on any yiart of 
the parietal peritoneum. Jn other cast's the pedicle is relatively 
insensitive to clairiidng, cutting, and ligating, if these are ac¬ 
complished without traction. The pain from pulling or twisting 
of the pedicle seems to originate from the traction on the parietal 
peritoneum and the retroperitoneal tissues of the side and hack. 
The pain varies according to the force of the traction, and is felt 
in the back or side. If it is very severe, the patient may be unable 
to locate it. When the traction is slight, headache, accompanied by 
indefinite abdominal and pelvic pains, may result. 

, , Asjgtated above, twisting of the pedicle almost invariably 
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causes severe pain. This is in accord with clinical expcodisnos^r 
The pain may be localized in the side or in the hack^ or may Ijbb 
very diffuse, and is frequently accompanied by nausea. 
may be many mild attacks of pain, due to slight twisting <3if, 
the pedicle, which is quickly relieved by a shifting of the posi¬ 
tion of the cyst with a consequent relief of pain. A sign very 
characteristic of twist of the pedicle is that the pain is very muchr 
increased when the ])atient turns from one side to the other. This 
is due to the rrdling over and dragging on the twisted pedicle, by 
the tumor (Donald and Ilickley). Should the twist persist, stran¬ 
gulation may result, and another source of pain may arise in the* 
escape of the fluid from the engorged evst. However, pain will^ 
not iniinediahdy be felt unless the cont(*nts of the cyst are such 
that tltfy irril.ile the ])arietal ])entoneum, though they may be 
such that a non-infcclioiis irritative peritonitis may ensue, and 
pain may arise fioni this source. 

Jhiin may also Ik* associated with acute sw'elling and sudden 
enlargement of the c>sl, such as occur at the time of great pelvic 
engorgement, as, for instance, during menstruation or at the time 
of sexual conniclion. In some casi's tli(‘ sac ruiitures, and blood 
is thrown into the jieritoneal cavitv. S,>niptomatically, it now 
closely resenihh's rujitured e\trauterin<‘ pregnancy, from which it 
is hard to diagnose (Winter, Sanijison). 

Adhesimi'^ lK*tw<*en the evst and other structures will not cause 
pain unless the adhesions unite the e;>st to sensitive structures 
(parietal peritoneum), and conditions arise whicli cause traction 
on the same. 

The presence of abdominal or pelvic pain in jiatients with 
ov'arian cysts usually indicates cither secondary changes in the 
cysts, inv'olving some sensitive nearby structure, or the presence of 
some other condition, independent of the cyst, which may cause 
pain. Previous symptoms may aid in the diagnosis. 

Therefore, the principal causes of pain arising from ovarian 
cysts are traction or twisting of the pedicles and the traction on 
the parietal peritoneum by adhesions (Sampson). 

New growths of the ovary as a rule are not painful. Out of 
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^DDKKhaoikB eaqaerience Mr. Boran could only find sixteen which 
''VUife. *«Ainfnl*and of those two were due to adhesions. Hew 
,|i;tbwthB are divided into two classes: (1) beftign and (2) malig* 
n^t* Hie benign growths are painful when they interfere with 
' the ovarian functions or when they reach such a size that they 
^stretch the anterior abdominal wall (Donald and Lickley, p. 
4S0). Likewise, in the earlier stages, from tho same cause, the 
malignant growths are painful; while in tho later stages pain is 
also caused by infiltration of the nerve fibers by the tumor cells, 
or by the action of tho toxins of the malignant j)rocc8S upon the 
incorporated terminal sensory filaments. In some cases torsion 
of the pedicle of the ovarian tumor occurs and pain is severe. It 
is due both to congestion and enlargement of the ovary from the 
obstruction to the blood flow, and tf> the injury to tho nesves in 
, the pedicle. In every case it must not 1m‘ torgotten that malig¬ 
nant growths may be j)n*sent and not cause tlie least pain 
(Brothers). 

THE VAGINA 

Nerve Supply. —Pain is a common indication of vaginal dis¬ 
orders; yet, because of the easily accessible location of the vagina, 
other and better methods of diagnosis than ji.iiii syndromes are 
available. The vagina is su])plied by syinpathctic and cerebro¬ 
spinal nerves. The sympathetic tibcrs are derived from the in¬ 
ferior hypogastric, while the cerebrospinal are derived from the 
third and fourth sacral nerves. I'hc reference pain seems to be in 
the fourth sacral area. The sympathetic fibers are supplied to tho 
upper end of the vagina, which is comparatively insensitive, while 
the lower portion, which is (juite sensitive to irritation of every 
description, is supplied by the cerebrospinal, through the pudie, 
which is derived from the third and fourth sacral. 

Affections Causing Pain. —Pain produced by jialpation of the 
vagina should always lead to inspection, as it may be due to col- 
poritis. This is indicated by the reddened and inflamed appear¬ 
ance of the mucous membrane. A profuse discharge is also pres- 
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ent. In inflaninialion the pain is of a burning type. Tendem^s 
of tlie vaginal wail and the pelvic floor is marked. 

n 

Jlciiioirha^c info the soft parts surrounding the vagina is, as 
a rule, painful. Kven during the pains of labor, as Reed say^ 
the jiiiticiit’s attciilion is iinmediatoly attracted, when this compli- 
ealicjii occurs, by the increased pains which are then produced. 
On tli(! cohlrary, chronic edema or hemorrhagic infiltration of 
the vagina or vulva is eiilirely free of pain. 

A small. 110(1 ale on. the rat/inn may 1 m> a neuroma or a poly- 
p«iid growth of llie urinary meatus. Hoth are very painful. Tu- 
hrrniloiis disaasr of I he mini, is at. first not painful, blit later it 
may can.se coiisi<h‘rahh- |)ain. Catirer of the vulva is nearly al¬ 
ways very painful. Fortunately, the <liseasc is very rare. Cysts 
of Ihe^vitlni. nnh-ss inllaincd, cause no pain. (Uiucer of the vagina 
is generally free from pain until lat(‘ in the (lis(*ase. 

Pain on urination and on coitn.s generally means an inflamma¬ 
tion of th(! lower gmiital tra<‘f or a cystitis. I'his inflammation is 
fre<piently gonorrheal, hut may he the rc'sult of trauma. Every 
ease of jiain in the lower gcuiital tract, associated with a copious 
<lischarge, should Ih‘ exauiincd for gonorrhea. If the atb'ction is 
gonorrheal, as a rule, the vulvo\aginal gland (Ihirtholin’s) is in- 
v(dv(*d. The olivet <d‘ this conipli<*afion is indicated by sudden 
acute ])ain hwali/id to tlu‘ n gion <d' the gland. Examination dis¬ 
closes the <>idarced and inllauu’d gland. 


A marked pain on urination may indicati' a vaginal (anterior 
wall) luh(‘rculosis. \ slight fissure at the urethrovaginal juncture 
is also a causi* of seven* pain. 

Sexual Connection.— W’hen pain is present during sexual con¬ 
nect h»n, the female is the oiu‘ who most frequently complains, 
cxce])t ])ossibly in some cast's of disproportion of the parts, when 
both the male and the female are ]iained, though the female suf¬ 
fers much more than docs the male. Especially is this so in the 
period following the first intercourse. To the female, the first 
intercourse is almost invariably j^ainful, and at this time the male 
should exercise the greatest moderation. After a short time, this 
pain during intercourse wears away, unless the partners are ill- 
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mated; then the aversion of the female to the male mi^ 
the (levclopmrnt of the noniial libido so that the vagina 
being moist and well lubricated during intercourse will be dr^ l^idiV 
rough. Under ihchc eircmiistances the friction which ordinarily*’*'’^ 
is proflnctive of fio much pleasure, inversely is productive fm'" 
much distress. 'I'liis is only a temporary impediment, however^ - 
and, under proju'tious circumstances, entirely disappears. It is 
only when it persists I<»nger than a reasonable length of time, for 
instance, a few niontlis af1<r the first intercourse, that it should 
become a subject of iiiisIumI iinjiiiry. 

How much the futun hap[)iness of the husband and wife may 
depend on the cure of this abnormality can be jftdged when it is 
l)orne in mind that no tine <’onjugal liliss can be experienced so 
long iw natural and pleasnrabb* intercourse is denied. Many men 
spoil their (iitire marrnd lib by jeason of stupiility and lack of 
ordinary common sense in the a<’t of coitus. Xo two women aie 
entirely alike* :ind e.n-b sbonld be tre.ited differently and be made 
the subject <d’ <*arefnl nasliciil study if clilficullies due to painful 
intercourse* ariM* (Innnj; niariied life. In the majority of cases 
the female patient ^>('nl‘)<llt^ is the* first to coni])laiu and to seek 
me*elie‘al .nhice*, iKc.msi*, as a mb*, she* is the one \\he> suffers most*. 
She sbonld be* closeK epK st lone'd as to the* time of the pain, as to 
wbetbe‘r it ewcnis be*loie*, diinin*. or .ifte*r inte*rcour^e, and she 
siiemld iiKo Ik* .i^ke'd to eletiiu the peisitioii'. in which intercourse is 
most painful. 

Pain at the be*ainnitig of inti'rce»ur''e ge'iierally indicates a lack 
of lubrie’iitieni e)f tbo \aainal e*anal, anel this, sijie*e it is functional, 
is geiieTally due t<i an abM*nce* of sexual de*sire’ on the part of the 
female, e>r a fear of the re*sults eif a ceiitus e\en though the desire 
be prese*nt. These* weuneii are the* ones who are unable to experi¬ 
ence more than a simile coitus a night without suffering greatly 
for it. The*y generally e’omplain of a burning pain during the 
early stages e>f the ael, which disajipears under the excitement of 
the libido to reajipear in many cases after the conclusion of the act. 
Generally, the pain disa])pears almost entirely in a very short . 
time, but often may i>ersist to such a degree that the female will > 
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tifoe) permit the approach of the male. Should 
ditanng the act, it indicates some abnormality or patho* 
condition of the female parts; inflammation or ulceration of 
'd<^a^nal mucosa. Inspection will reveal this. It also may indi- 
'^%hte pus tabes, o&phoritis, or appendieitis. In these cases pain is 
'present during the whole of tlu* aet and remains for some time 
after. It is also present on jiartiiMjlarly forcible and violent 
movements, which the woman is very a\erse to making. When* 
pain occurs at the end of the aet, aft(‘r the ori>nsiii has taken place, 
it indicates some trouble with the uterine glands. Sueh a period 
of pain is ver^ iinusnal. Periuudrie adh(‘sioiH al'^o cauic pain, 
which is more marked tov\atd tlie (‘lul the act. 

In some women, hy whom pain i'^ coni]>lained of in the vagina 
during the sexual act, digital (‘V.nnination re\(‘als oidy a*])ainfiil 
spot at some point in the vagina. No ]).ithoI()gieaI lesion can bo 
found. 

The pain of the male arising during a(‘\»ial intercourse is 
slightly different in its nuiniu r of production from tliut of the 
female. The periods of jiain likewise may Ik* diviiled into: (1) 
the pain prior to connection ; ( '2) the pain during eouiu'ction, and 
(3) the pain following connect ion. 

Pain l)efore connection is due to some pathological hsion in¬ 
hibiting erection of the jieiiis, the most common Ixing infiummu- 
tion of tlie uretliru (frecpieutlv gonorrh(>al). 

Pain during connection is due* to lurpis of the glands, ulcera¬ 
tion of the glans penis, fis.surc at the meatus, inflammation of the 
glans or foreskin, adherent pn'pnee, or an infl.inu'd freiinm. 

Pain at the time of the <irgasm and jiersisting for some time 
afterward is due to prostatitis or posterior urethritis. In any 
case, when pain during intercourse is complained of, all possible 
lesions in both the male and the ienialt* should be thoroughly in¬ 
vestigated before forming a decision. 



CHAPTER XXXIII 


PAIN IN THE CHEST 

When a patient has a ])ain in the chest, the idea first sug^ 
gested to himself, ns well as to most physicians, is that he is suf¬ 
fering from some lesion of the heart or of the lungs—of the heart, 
if the j)ain is in ihe left half of the thorax; of the lungs, should 
the i)ain be in any other ])art of the chest. While in many cases 
this is.true, in many otlars it is not; and, unfortunately for the 
careless jdiysieian, the exee])tions far outnumher the rule. Pains 
in the chest an* the residt of many causes. 

In the first ])laee, they may he due to injuries or disease located 
in any one of the stru<*tures eom[)osing the chest walls; or they 
may be f<‘lt in tlu* walls and la* jmMluced elsewhere, as is seen in 
referred, reflected, and transferred })ains. 

THE THORACIC WALLS 

The structures coiujatsing the thoracic wall are: (1) the skin, 
(2) inusch', fascia, and nerves, (Ji) bone, and (4) pleura and sub- 
jdeurul tissues. 

THE SKIN 

The shin of ihe thorax is jniinful in all those lesions which 
cause epidermic ])ain, such as neuralgia, hyst(*ria, inflammation, 
hy]a‘restlu*sia and hy})<‘ralgesia from reflex causes. 

Neuralgia.— Xeuralgia j)roduees a very tender skin, so that the 
slightest touch is painful. It is a fretiucnt accompaniment of 
influenza or some of the acute inf(*etious diseases. AVhen foundj 
inquiries should be made, in regard to the ])resence of any recent 
illness. A characteristic of neuralgic pain is that it moves around- 
freely from place to place, an<l does not stay very long in any 
one location. It is also present in other parts of the body, and 
760 
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muscular tissues are, as a rule, very sensitive to 
. or squeezing. 

* jj^jrsteria.—In hysteria the skin is tender only in certain 

areas. 

These areas in the same person are constant in location, and 
.^nerally are produced only by certain types of irritants. In some 
these areas may be sensitive to piiichiiifl: iind entirely insensitive to 



Fig. 173.— Areas of Cutaneous Distribution of hie Thoracic Seg¬ 
ments. (Head, Brain, Vol XVI, p 130 ) 

The 1st, 2d and 3d thoracic areas are the ones mostly affected in cardiac 
disease. The 4th thoracic is the one especially involved m lung disease. 

/ 

pin-point pressure; while in others these sense perceptions may 
be reversed. 

Inflammation. —Tnilainmation of the skin of the thorax is un- 

I 

common, except when local irritation, particularly in the form of 
a mustard plaster, etc., has been applied. 

Hyperesthesia and H3rperalgesia.— Hyperesthesia and hyper¬ 
algesia are the result of nerve irritation, either in adjacent or in 
distant areas. The adjacent causes may be inflammation of any 
of the sublying organs, such as ost<*omyelitis of the ribs, myositis 
of the chest muscles, or a communicated inflammation from the 
pleura. In all cases where pain is complained of in the chest 
,these conditions should be carefully sought. Symptoms leading 
to the diagnosis of inflammation are swelling, local edema and 
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restriction of the respiratory movement on the affected 

W 

addition to local causes, hyperalgesia may also be produced zefleo^ 
by lesions of the heart and lungs. The segmental areas of,these 
hyperalgesic zones are given, according to Head, in Fig. T78,^• < 

i 

% 

MUSCLK, FASCIA AND NERVES 

Muscle Pain —If there arc no definite zone areas of hypeiy 
algesia and hyj)eresthesia and the areas of sensitiveness corre- ' 
spond fairly well to the limitations of the different chest muscles, 
myositis is very likely pre^ient. When it is, pain is produced by 
grasping the miisele between tlie fingi*rs and pinching it, or else 
by trying to raise it from its bed. If the muscle is hypersensi¬ 
tive, ])ain results. Also, ]>aiu is ])roduecd on breathing by move¬ 
ment^ of the affected muscle, while rest gives relief. If the inter¬ 
costal muscles are affected, sudden pressure in the intercostal 
sjiaci's causes pain, and bn'uthing is inhibited on the affected side. 
]f myositis be ])resent light jiressure applied to the muscle is 
grateful, and severe ju'essure is jiainful. Also tlie pain does not 
radiate. Jn neuralgia, on tho contrary, pressure of all kinds is 
most ])ainful and radiation is usual. 

Fascial Pain. — Mnsser speaks of a chronic infiammation of 
the fibrous attachments of the muscles as btdng one of the causes 
of chest jiain. I'his pain is increased by motion, and persists for 
long periods. 


NERVE AND MUSCLE TAIN 

Nerve Pain.—If pain is present in the intercostal spaces, 
either tho nerve or tlie muscle is involved. The nerve may be 
affected either with neuritis or neuralgia. 

Neuritis.—When the pain is due to neuritis, it is referred 
along the intersjiaces and the breathing is very much restricted. 
The pain is also produced by pressure made in the interspace 
about two inches from the vertebra, and when so produced runs 
out anteriorly over the distribution area of the intercostal nerves. 
A good way to determine ihe presence of nerve infiammation is 
to run the finger round from the back to the front, in the int^ 
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taking, at the same time, considerable pressure. If 
is present, the pain is severe. 

^ hA somewhat similar condition is the nerve pain due to herpes 
lEbster* In this pain is very severe over an intercostal nerve. 
Tenderness, also, is excessive. In a day or two small vesicles 
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inake their appearance over the site of the pain. Herpes then be¬ 
comes apparent. 

Neuralgia.—True intercostal neuralgia, like all neuralgias, 
may arise without any obvious cause. The fifth to the ninth 
thoracic nerves are the ones generally involved. The pain, owing 
to the anatomical relation of the parts, is worse on breathing, or 
on any movement of the chest wherein stretching of the nerve 
(pressure irritation) may occur. This pain must not be mistaken 
for pleurisy. The absence of the pleural friction mb is evidence 
of valu$ against its pleural origin. The reason for this confusion 
is cleai^j^hen it is stated that the thoracic nerves divide into two 
braijehes) the external and the internal. The internal supply the 
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pleura^ and the external supply the anterior body wall, bo that, 
should the pleural branches be affected, the stimulus may Wiransr 
ferred to the external branch and neuralgic-pleural pain may re¬ 
sult. On the other hand, when the first two dorsal nerves are 
affected, the pain may run down the inner side of the arm 
througli the intercostal-humeral nerve. Intercostal neuralgia may 
arise from thickening of the spinal meninges, specific or tubercu¬ 
lous meningitis, or from new growths, osseous or otherwise. It 
may also arise from intravertebral pressure, diabetes, or other 
general conditions causing neuralgia. An intercostal neuralgia 
may be the early sign of a tabes or of a spinal cord tumor. 

BONE PAIN 

Bone Disease. —Hone diseases (osteomyelitis) produce pain, 
soreness, and redness over the area under which lies the necrosing 
bone tissue. In these; cases the IcHiation of the swelling and the 
signs of inflammation rcnd(;r a diagnosis easy. Elevation of tem¬ 
perature and an increase in the pulse rate also aid in the diag^ 
nosis. 

Fractures. —Where a rib is fractured, the pain, on breathing, 
is very severe. Generally, the inspiratory act commences all right, 
but, because of pain, is brought to a sudden stop. On palpation, 
crepitus and abnormal mobility of the rib can be felt. A diagnos¬ 
tic sign of value is pain over the location of the fracture when 
pressure is made between two hands, one placed on the anterior 
chest wall and the other on the back. 

Pleural Pain 

See p. 769. 

REFERRED AND REFLECTED PAINS OF THE THORACIC 

WALLS 

« 

Referred and reflected hyperalgesia have been mentioned as 
causes of chest pain. These are generally accompanied by subjec¬ 
tive pain. .There may also be a subjective pain without hyper¬ 
algesia. This pain is referred from distant lesions, such, for in¬ 
stance, as pain in the shoulder, in diseases of the gall bladder, 
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. 6# posterior thorasic pain in lesions of the stomacL Both of these 
' ai^ transferred pains, the same as the pain which is present in 
the chest wall over the cardiac area in some cases of heart disease. 
All these pains depend for their production upon the transference 
, of stimuli from the sympathetic, through the cells in the cord, to 
the nerves supplying the body wall. In some cases, Uiis reflection 
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passes entirely across the cord, and the pain is felt on the side 
opposite to that of the lesion. It also may be transferred to a 
higher or lower level of the cord and be fell at a higher or lower 
level of the body. 

These transferred pains, when present in the chest, often 
cause mistakes in diagnosis, since they are likely to cause confu¬ 
sion as to which is the side of the lesion. They may also attract 
attention from a distant causative pathology, as is sometimes seen 
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in appendicitis, when pneumonia or pleurisy is«diayKil6seid 
entire disregard of the appendiceal condition’ HdweWi^' 
diagnosis is not always wrong, for in,some cased there ^ay^h^‘ 
lo6al conditions (congestion, etc.) in the lungs to account £er Ml'; 
chest pain associated with appendicitis, as is emphasized hy 
Koberts (.'^•TC). In other cases the pain may be felt in the ajh'i 
pendix area when the lesion is in the lung. This pain 'may he, 
due to irritation from a diaphragmatic pleurisy associated with 
the pneumonia, the stimulus Ixiing carried through the eleventh 
and twelfth intercostal nerves. The pain, as is usual, would then 
be felt at the ])oint where the eleventh and twelfth nerves become 
suptirfieial, that is, in the right lower (piadrant of the abdomen. 

Transferred and reflected pains, in distention of the stomach 
and colon, are found on the lateral surface of the chest, follow¬ 
ing ihe points of attachment of the diaphragm. These pains occur 
in tlie two conditions in wliieh the greatest traction on the dia- ■ 
phragm is present, nairndy: 

(1) In states of great cardiac and respiratory activity. The 
heart and lungs, wliich in a normal person, under abnormal con¬ 
ditions of exertion, wouhl be incited to great effort, would, in a 
patient who is emi)hysematous, be incited to much greater effort, 
owing to the difticult circulation of blood through the lungs. This 
relatively gi’eater increase of cardiac and respiratory activity 
would produce much greater than normal traction on the dia¬ 
phragm, and this, in tuni, would be communicated to the chest 
wall at the points of diaphragmatic attachment. Thus it is that 
after violent exercise pain is so frequently produced at these 
points of attachment. 

(2) In enlargcmiont and dilatation of the stomach it is also 
common to find pain or a sense of traction along the line of attach¬ 
ment of ihe diaphragm to the chest wall. This pain is the result 
of the diaphragmatic pull. 

Distention of the stomach and intestine frequently causes such 
a sudden and severe pain in the cardiac region that it is confused 
with angina pectoris; but a hurried examination of the epigas- . 
trium will disclose the enlarged and tympanic stomach and quickly S 
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jingaosis. The distended large intestine, also, at times 
>|(|^ttoeB the same symptoms. Symptomatic of the latter condi- 
' is a |>ainful spot op the left side of the chest at the margin of 
ifibs (in men at a point opposite the suspender button). In 
! 1pf(>iB»n the presence of this pain frequently causes them to loosen 
corsets (Beynier, 231). 

According to Brown (Osier’s “System”), pain over the front 
of the chest is, as a rule, a referred pain from a diseased lung, 
though it may also be due to an acute pleurisy or to the traction * 
of pleural 'adhesions. According to the same author, pain over 
the lower part of the thorax may l)e due to pleurisy, while, if it is 
over the intorscapular region it is, as a rule, ref('rred, and is the 
result either of a pleurisy or of ])ressure on the intercostal nerves 
from enlarged mediastinal glands. 

Pain radiating around the chest wall is also present in herpes, 
zoster and tabes dorsalis, as well as in vertebral caries, if the 
intercostal nerves are involved. Alediastinal glandular involve¬ 
ment at times produces a pain in front of the chest, beneath the 
sternum, and at other times in the hack, underneath the v<‘rtehra‘. 
Should pain be present in the back between the scajuihe, the fol¬ 
lowing should be sought: vertebral disease, lung disease, particu¬ 
larly tuberculosis (here the pain is more of an aching), aortic dis¬ 
ease (aneurysm), pleural disease (pleuritic adhesions), splenic 
and gastric lesions (inflammation and ovcT-distention). Should 
pain be present at the angle of the hcai)ula on the right side, it 
indicates liver involvement; if at the atigle of the scapula on the 
left side, it indicates splenic invohement. 

Localization of Pain on the Chest Wall.—Pain on the lateral 
wall of the thorax may be due to pleurisy, intercostal neuralgia, 
or pleurodynia. Upon the uj)per surface of the thorax, in the 
region of the shoulder, pain may bo due to pericarditis (left 
shoulder) (McKenzie), peritonitis, pleurisy, hepatic abscess 
(right shoulder), or colic. According to Monro (32), Schmidt, 
and others, the pain referred to this area is propagated through 
the phrenic nerve to the fourth cervical (sometimes, also, to the 
four{)i and fifth), and fiience through the external supraclavicular 



CHEST PAIXS AXD DIAGNOSTIC POINTS 


y 


4 ; 

M 

v: 

0 

Si 

u 

u 

y, 

04 

1. There is no pain except 

1 when the pleura is in* 

[ volved. 

1 . Tenderness may not be 
present. 

1. R&les crepitant. 

2. Elevation *of temper** 
ature, pulse and respira* 
tion increased. 

3 Sputum, rusty colored. 

4. Consolidation, dulness 
on percussion. 

5. Vocal resonance increas¬ 
ed. 

6. Cougb. 

As a rule, of eiposura to 
cold and dampness. 

s 

u 

M 

mi 

04 

1. Occurs durini; breathinR. 
and may be present dur¬ 
ing both inspiration and 
expiration. tiiouRh if the 
pleurisy involves the ac¬ 
cessory pleural spaces, 
the pain is only felt dur¬ 
ing the latter stages of 
inspiration. 

2. ^lay be over the whole 
extent of the chest. 

1. Tenderness may not be 
ixesent. 

1. Pain on coughing. 

2. Sputum light, colorless, 
and frothy. 

3. Friction fremitus. 

4. General elevation of tem¬ 
perature and increase of 
pulse. 

5. Cough, short and hack¬ 
ing. 

May be no definite history. 

Fractured Rib " 

1. On breathing, is local¬ 
ized to one particular 

1 spot, generally is of a 

stabbing character, and 
is very short and sharp, 
laspiration being sud¬ 
denly restricted. 

2. Localized to place of 
fracture. 

! Veiy tender at point of 
j fracture. 

1 

1. Crepitus. 

2. .'‘mail enlargement at 
place of fracture some¬ 
times is apparent. 

Of an injury. 

4 ; 

M 

s 

4! 

pe 

li 

» 

y* 

n] 

4! 

H 

CO 

0 

Id 

H 

Sr. 

N4 

1. On breathing. 

2. Generally runs around 
from vertebra to about i 
the anterior axillary line. 

3. May be present in other 
structures. 

4. No change in the urine. 

't 

.a w c. ® - 

ft.- a ■£ 

OS'S A- 
— * — tr 

? e fc 5 ® « 
a "a-y.S 
& c c “ ^ Jf 
“ 0 - e 2 rt . 

> • P C ft ei 

Tenderness is present at the 
points where the terminal 
filaments come to the .sur¬ 
face. Anemia generally 

present. _ Neuralgia is often 
present in other locations. 

Of catching cold. 

h 

0 

c 

M 

U 

s 

1. On breathing. 

2. On movements of 
cheat. 

3. Generally present : 
in other muscular 
or fibrous struc¬ 
tures. 

4. Often associated 
with increased 
acidity of urine. 

Present. 

1 

1 

Muscles are sensitive. 

Of lithemia or myal¬ 
gia. 

Exposure to cold. 




m 


n 





S 

0 


1 

oS 


£ 


ri 



tk 

s 

>• 

CO 

4 

1 

g 

1 

*s 

i 

1 

.9 


& 

H 


19 


768 














PAINS WITHIN THE THORAX 789^ 
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nerve (derived from the third and fourth cervical nen'es) to the 
integument over the shoulder tip. 

Trains above the shoulder are due to involvement of the supra- 
acromial nerves, branches of the fourth cervical. Deep-seated 
pains, referred, to the parts over the shoulder joint, and in the 
deltoid, lie in the distribution area of the circumflex nerve, which 
originates from the fourth, fifth, and sixth cervical nerves. When 
the pains are behind the shoulder and over the deltoid, they are 
also due to involvement of the circumflex, and at the point where 
the nerve becomes superficial a ])aiuful spot is present (Dana, 
123b). Tenderness is present over the eleventh and twelfth 
dorsal and the first and second lumbar vertebral spines in gastric 
lesions. (For other points of tenderness in gastric lesions, see 
under Stomach.) • 

PAINS WITHIN THE THORAX 

Inside the thorax are the following, all of which have the 
power, directly or indirectly, of causing pain: (1) the pleura, (2) 
the heart, (3) the lungs, (4) the mediastinal glands, (5) the esoph¬ 
agus, and (6) the nerves and vessels passing through the thorax. 

In diseases of the heart and lungs hyperalgesia may be present 
in the area of the first six dorsal visceral segments. Sometimes 
it is felt as high as the seventli or eighth cervical or as low as the 
seventh or eighth dorsal (llciad). Generally, tliongh, in the case 
of the heart, the hyperalgesia is limited to the upper four dorsal, 
while that of the lungs is comprised within the upper six dorsal. 
The areas of distribution of these segments are illustrated in 
Fig. 173. 

THE PLEURA 

Innervation. —The parietal pleura is innervated by the inter¬ 
costal, sympathetic, and vagus nerves. The visceral pleura is 
innervated by the vagus and sympathetic. The pericardial pleura 
sends its sensory stimuli through the vagus and possibly through 
the phrenic. The diaphragmatic pleura sends impulses over 



770 


PAIN IN THE CHEST 


the phrenic and also in part through the last six intercostsd* 
nerves. 

In pleurisy pain is a symptom of great diagnostic valuer* 
cause it is almost invariably present.^ The method of its pro^‘ 
duction and its areas of distribution have been discussed in the 
preceding pages. Iti some cases the cutaneous hyperalgesia naay ‘ 
be on the opposite side of ibe body to the one affected; but the 
dee]) tenderness is always on tlie affected side, and this is a point 
to be retnend)ered, for it may be most useful in a differential diag¬ 
nosis. J’ercussion is a good metliod of <lefining this deep tender¬ 
ness. On ])alpating or jx-rcusKing those cases of pleurisy in which 
pain is complained of ovct the abdomen as far as the umbilicus, 
it is nolicwl lliat tenderness is ijot })resent on percussion and pal- 
pation*beyoud t.lu^ costal margins, and this is a sign of the utmost 
value in the making of a diagnosis. When tenderness to deep 
pressure or ])crenssion is prestmt, it is a fair indication that the 
diseased process lies in the jiereussod area. 

The mere fact that an an'a painful to palpation or percussion 
is present does not nec(*ssarily prove a pleural involvement, for 
these pain areas may he due to other causes than a pleurisy; like¬ 
wise their absence is of no lU'gative value, for a pleurisy-may be 
present and run a ])ainh*ss course. A method of arriving at a 
diagnostic conclusion as to wht'flier the pain felt in the chest wall 
is or is not due to jih’ural iiivolv(*irient is to inliihit the respira¬ 
tions on the affeefed side, as hv straj)]ung. This will at once stop 
the pain, if it Ikj due to a pleurisy. On the right side, if the pain 
is the result of pcTihejiatitis, strapping will aggravate it In dia¬ 
phragmatic pleurisy respiration is painful, but not nearly so 
much so as it is in pleurisy of the lateral wall. In many cases 
of diaphragmatic pleurisy the pain is referred to the chest and 
abdominal wall, in the distribution area of the tenth, eleventh, 
and twelfth thoracic nervTS. 

The pleura also is probably connected with the seventh, eighth, 

1 According to Dr. Lord, 89.70 per cent, of all cases of serofibrinont 
pleurisy give rise to pain at least sometime in their courw. 
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* • 
and itinth visceral dorsal segments, so that the pain, 'v^hen reflected, 

is felt in these tegmental zones, most commonly on the right side 
(Head. See Fig. 173). This corresponds closely with the state- 
xaeptB of Hubs (102), who says that, in pleuritis, irrosixH'tivo of 
the area in which the disease is present, the pain occurs princi¬ 
pally in the region of the inanunillary line, between the fifth 
and eighth ribs. When the inflaminaiion lies in the outer and 
lower half of the pleura, the ])ain may be felt in the region of 
the hypochondrium, in the region of the (piadratus luinborum, 
and in the epigastrium (though iufre(|ueut). 

In all cases in which the jiarietal pleura is involved (and it 
is involved in nearly all pleuritic })rocesses of whatever origin) 
pain due to irritation of the intercostal nerves is also felt, and is 
localized to the diseased area. If the ])leuriay should extend and 
involve the mediastinum there is then ])roduced a TJiediastino- 
pericardio-pleuritis. This causes severe ])ain on bnaithing. Per¬ 
cussion over the sternum is painful, and pressure in the inten'ostal 
spaces on either side of the sternum causes pain. Reflected and 
referred pains are absent; only the direct ])ain is ])rcsent. 

Character of the Pain in Pleurisy. —The jiain of pleurisy may 
be slight or severe, depending upon the ty|)e and the location of the 
pleuritic involveincnt. If the visct'ral jdeura is involved, it is 
not as severe as though the j)arietal pleura were atT(*ctcd. Like¬ 
wise involvement of the diaphragmatic phuira, in the absence of 
deep inspiration, may j)roduce no very s(‘verc j)ain. In all cases 
pleural pain of whatever origin i** generally ])rovoked on deep in¬ 
spiration, coughing, yawning, .singing, and laughing. As a rule 
it is localized in the areas of maximum tenderness of the seventh 
and eighth dorsal segments (q. v.). If the intercostal nerves be¬ 
come affected and intercostal neuritis results, the pain is referred 
to the anterior area of distribution of these nerves. Should the 
pain suddenly cease, it is frequently an indication of a beginning 
hydrothorax. 

In those cases in which the subjective pain is on the opposite 
. side to'^the one involved Gerhart thought that the transference 
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might be due to a communicatiop in the anterior mediastinum, be¬ 
tween the two sets of intercostal nerves. In this regard, Huss 
speaks (102, p. 24r>) of a case in which such a connection was 
found Iwjtween the fourth and the middle part of the third nerve 
on tlio riglit side and the corresponding nerve on the left side. 



CHAPTER XXXIV 


HKART DISP]ASE 

GENERAL CONSIDERATIONS 

It has frequently been said that eardiae disease does not cause 
pain. Even well-known elinieians have elninied that the heart (of 
itself) does not give rise to ])ainful sensritious. They attribute 
all the pains which may lx; present in the chest, over the area of 
the heart, as not l)cing due to disease of the heart itself, but as 
the result of other changers, such as rhcninatisin of the pectoral 
or intercostal muscles, or intercostal neuralgia. Yet it is not 
always wise for the clinician summarily to dismiss a pain in the 
chest and rate it as being due to any one of these conditions, 
especially so in those who are weak and d(;bilitnte<l from over¬ 
work or disease. In the former class of patients the pain, though 
slight, may be the first indication of a car<liac exhaustion. Early 
and efficient remedies directed against this exhaustion may pro¬ 
long the patient’s life for years, while neglect of the warning 
signs may pave the way for his early death. Every case of pain 
or discomfort, in the areas usually associated with cardiac disease, 
should lead the physician to question cfosely his patient as to age, 
habits, manner of work, and past diseases, and then to make a 
thorough examination of the entire body, with special attention to 
the chest. The physician should also bear in mind that the heart 
may be greatly diseased and yet give no apparent sign of its dis¬ 
tress, excepting in cases of referred visceral hyperalgesias. Should 
these hyperalgesias be present, they of themselves, even though no 
other signs of heart disease are apparent, are of sufficient value 
to merit a diagnosis of cardiac involvement. The absence of hy¬ 
peralgesia zones does not carry weight against, as their presence 
carries 'weight for, the existence of cardiac disease. 
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It was in 1873 that Loomis first called attention to the asso* 
ciation of heart lesions with referred pains. For instance, in 
article published in that year, he says that ^^disturbances of the 
cardiac plexus, by refiex irritation, produce pain in the arm, in 
the top of the shoulder, and the base of the neck.” However, it 
was not until Head and McKenzie published their articles on 
njferrod and reflected pain that a clear conception of this rela¬ 
tionship of the j)ain to the cardiac disease was reached. 

Nerve Supply of the Heart. —The cutaneous hyperalgesia, in 
a case of heart disiMise, lies in the cutaneous tissues which extend 
from, the eighth cervical t(> the fourth dorsal segments, as illus¬ 
trated in Fig. 170. In this illustration, it should be noticed that 
the eighth cervical and the first and second dorsal zones are shown 
as extending down the arm. This downward extension explains 
why, in some c{ist‘s, the y)ain of car<liac disease runs down the 
inner side of the arm, frecpienlly a.s far as the little finger. The 
reason for this downward extension is that, in early embryonic life, 
the spimil nerves are distributed around the entire body; but as the 
body dev(!lops, and the arms and limbs are projected from its 
surface, tlie nerv(‘s are dragged out with them, and are carried by 
developing tissues fartluT and farth(;r away from their point of 
origin, until we find them in irregular though always concentri¬ 
cally arranged zones, as in man. Koss exjilains how, in some 
cases, the areas supplied by the dorsal segments are not continu¬ 
ous from the chest to the arms, but are broken by intervening 
areas; for instance, the third dorsal is broken, the gap between the 
two portions being made by the ingrowing second dorsal. The 
different segments of skin grow with various de^ees of rapidity, 
so that in some cases the different skin segments become sepa¬ 
rated from each other. 

Diagnosis by Means of Location of Referred Pain _^The man¬ 

ner of distribution of the cord zones explains how the pain of 
cardiac diseases may be distributed down the inner side of the 
arm, and at the same time over the left upper half of the diest 
It also explains why, in some cases of cardiac lesions, the breasts 
are very sensitive. Hyperalgesia due to cardiac disease may first 
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appear only after some severe and debilitating disease, such as 
imeumonia, which so sensitizes tlie already reduced tissues that 
the slightest Stimulus will give rise to pain (in the cardiac areas). 

the same time the hyperalgesic areas of the debilitating disease 
will be present. For example, if the heart is affected (without 
pain) and the patient catches piicuiuouia, then the previously 
non~painful heart becomes very painful, and cutaneous areas 
of hyperalgesia appear. I’lieae heart areas may persist fqr a 
long time after the pneumonic areas have dihup])eared, and vice 
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Fig. 176. — Location of IlypKUALr.Esie Zones and the Aueas of Pain 

IN Caudiac and Aortic Lesions. 

In some cases there is a crossed reference jind the pain is referred to an 
analogous area on the u])i}osit(‘ (right) side. 


versa. In cardiac disease certain muscles, such as the peetorales, 
the iutercoslals, the trajiezius, and the.sfcrnoinastoid, may bo very 
sensitive to pinehim; and squeezing. 

That the pain felt in heart disease is not local but referred 
pain is set forth in the following arguments: 

(1) The heart is in contact with the chest wall in only a small 
part of its anterior surface, and the pain 'and tenderness associated 
with the cardiac disease cover an area several times this extent. 

(2) If the pain were present in the heart itself, movements of 
the heart, such as expansion or contraction, would produce a varia¬ 
tion in the pain and tenderness. Such is not the case. The same 
arguments apply to the origin of pain in lesions of the lungs. 
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Another point of interest, as well as of value, in diagnosis of 
heart lesions is that in tlie first attack of an i nflamm atory affec¬ 
tion of the heart, say, in eii(lo(.‘arditis, the hyperalgesic zones are 
very i)ronjin(*nt, increasing and receding with each exacerbation 
or reetjssion of the disease. After the first attack, when the 
process iMjcomes chronic, as in chronic valvular disease, the re¬ 
ferred zones of hyperalgesia are, as a rule, absent. However, if 



Fia. 177. —An Auka ok lIvi'KiiAUiKsiA Oorukspondinu to Portions op 
THK 2l), lll> AND 4Tn DoRSAL ZoNKS. 

The 2d d<)r.stil is almost ahseiit. 'Flic area corresponding to a portion of the 
4th dorsal is more tiiaii ordinarily prominent. In this case also there 
was no lend(‘rness to blunt pressure, even in the area which was hyper- 
algosie to pin-jM>iu(. pressure. The case was a mitral regurgitation re¬ 
covering from an acute attack. 

at this time an actile attack of tnidocarditis should ensue, the 
hypcralgesl,* areas may »)r may not appear. The reason that they 
do not rtuippear is m»t elear, but it probably is the result of the 
dostriietiou, in the lirsf attack, of the siutsory terminal nerve fila¬ 
ments in the emloeardinni, so that, during the second and subse- 
tpient attacks, they eaiiiiot respond to the irritating stimuli. This 
is well illustrated in the case of Lillian II., a school girl affected 
with chorea. A\hile niuler observation a mitral regurgitation de¬ 
veloped, and at its height gave rise to the hyperalgesic areas 
shown in Fig. 177. 

As improvement occurred the zones gradually became leas ex- 
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' tensire, fimt iduappearing in the arm, then met the chest, until 
only a small area over the heart remained (S^ Fig. 177). This 
Was the area of the third dorsal segment (the segment most fre¬ 
quently associated with lesions of the left auriculo-ventrieular 
0 |iening). In cases of mitral disease I have found it present even 
when the other segmental areas were absent. Another fact worthy 
' of attention is that disease of the aorta seems to be ass<x:iated espe¬ 
cially with the first dorsal segment. In all eases it will be ob¬ 
served that the segmental areas are not as clearly defined as they 



Fig. 178. —^Areas of Cutaneous and Deeper IIyperalobsia in a Case 
OP Acute Dilatation of the Heart, Accompanied hy Acute Dis¬ 
tention OF THE Liver. * 

are in the figures in which the distribution areas of the visceral 

segments are shown. (See Figs. 21 to 20.) This is probably 

due to the fact that hyjicralgesia in cardiac disease is felt best in 

the center of the area wliich is moat frequently associated with 

the heart; and that the intensity of the sensation gradually fades 

into the.adjacent areas. In many cases the cardiac hyperalgesia 

does not exactly coincide wdth the area of the cord zones, but may 

overlap them or be confined only to certain portions of the zones, 

whi(^ are most likely the zones of maximum tenderness of Head. 




778 


HEART DISEASE 


In some cases of heart disease there maj also be present an area 
of liyperal^sia on the arm in the second dorsal segment and 
another over <he heart in the fourth dorsal segment, as in Fig. 
177, wherein the hyperalgesia was present on the chest, and also 
in a long narrow strip on tlie anterior surface of the arm. In 
til is case the area of hyperalgesia most likely represented a dis- 
apjieariiig scone of hyperalgesia. It is in cases of this kind that 
hy])(*ralgesic zones are overlooked. 

The hyp(!ralgesia may sometimes extend into the right side or 



Fio. 17i>. -ih riajALOKSK’ Auka in a Case in Which the Myocardium is 
J’kohahly in a State of Intoxication. 

The liearl rhytiini is slightly irregular; at times the first sound is redupli¬ 
cated, or, rather, instead of tlie normal first sound, there is a double 
first, with an ahseuee of the second. The riRlit side of the heart is 
also involved, a trieuspiil regurgitant murmur being present. 

up into the ni'ck, us in tlie ease of a negress (Fig. 179), wdio, after 
recovering fnun jmennionia, develojied a delirium cordis with 
variable j»ulse and a slight tricuspid regurgitation. Since the 
right side of the heart and the great veins bear the greatest part 
of the stress of a tricuspid regurgitation in lesions of this char¬ 
acter, the higher eaialiae areas (the first and second dorsal) are 
most frequently aifeeieJ, and can be taken as indicators of this 

condition. In this connection it is well to remember that the 

« 

right ventricle of the heart, when diseased, is not so apt to pro¬ 
duce' pain as is the left ventricle; so that pain is not as prominent 
a diagnostic symptom of right heart involvement as it is of in-. 



GENERAL CONSIDERATIONS 


779 


volvement of the left In fact, the only symptoms complained of 
in disease ^f the right side of the heart maj' be a feeling of 
weight or pressure over the cardia, and a tendency to take strong, 
deep inspirations. In some cases the anatomical structure of the 





Fio. 180, —^Areas of Pain in a Case of Mitrai. and Aortic Rbourgita- 

TION. • 

During the last few days previous to the time at which the outline was 
made, the heart had been acting very badly, and only the night pre¬ 
vious to the outlining of the pain areas the patient had an attack re¬ 
sembling angina pectoris. At those times she also hud pains referred 
to the labia on both sides with painful urination and retention of the 
urine. Examination of the urine and the urinary organs showed 
nothing abnormal. 


heart may be greatly deranged without causing any marked symp¬ 
toms, as in one case, in which a column of fat one inch in diam.- 
eter extended through the wall of the ventricle, and the only 
symptoms complained of were a slight shortness of breath and a 
feeling of weight in the pericardium. But, as a general rule, it 
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DIFFERENTIATION BETWEEN ACUTE ENDOCARDrm AND 
CHRONIC AND RECURRING ENDOCARDITKI ! / 



Acute 

Cbsokio , 

- ‘ j 

Fever. 

Present. 

Absent. 

Hypertrophy 

(Heart). 

Abwint. 

Present. '' ' j 

Murmurs. 

Changeable i n character — 
gradual increa.se in intensity, 
OH the disoasofi process ad¬ 
vances new murmurs may 
make their appearance. 

Constant in character-* 
presystolic murmur at 
apex and aortic munnun 
are in favor of chronic 
endocarditis. 

Secondary 

phenomena. 

Emlioli are carried to several 
organs and give rise to hem¬ 
orrhagic infarcts in the 

1. Brain. 

Hemiplegia. 

Aphasia. 

Secondary phenomena are 
due to changes in the 
valve segments, etc., and 
manifest themselves as 
passive congestions 
(lungs, liver, etc.) 


2. Kidney. 

Bloody urine. 

Pain in the renal region. 



3. Spleen. 

Pain. 

Swelling. 



4. Lungs 

IlemoptysiB. 

Circumscribed dulncss, 
generally at the base of the 
lung. 

Dyspnea. 



These arc generally ushered 
in by a chill; also sympa¬ 
thetic vomiting sometimes 
occurs. 

4 

Blood. 

Culture generally shows bac¬ 
terial growth. 

No bacterial growth on 
culture. 


may be stated that acute inflammatory lesions of any part of the 
heart will produce reflex hyperalgesia in one or all of the cardiac 
zones of hyperalgesia. 

This hyperalgesia is of considerable value as a prognostic sign 
in acute endocarditis. Its disappearance indicates the recession 
of the lesion and the return of the parts to the normal. However^ 
U must be borne in mind that the absence of hyperalgesia does 
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not iMitiveltfr ^indiente ftn'absence of pathology in the heart, for 
thd pathol^gy may be of such a character that it may not produce 
'my cutapeoua hyperalgesia. 

Cardiac'pain may also in some cases be referred to distant 
‘^areas, as in one case -where it was referred to the head in the 
distribution area of the fifth nerve, being especially severe in the 
area of distribution of the supraorbital branch (S^ee Fig. 180). 

Dilatation of the heart is always painful, and causes hyperah 
gesia in the second, third, and fourth dorsal, and in the cervical 
regions, especially on the left side. The zones over the liver, the 
’ seventh, eighth, and ninth dorsal, arc also painful (see Liver). 
This is due to the congestion of the liver which is always asso¬ 
ciated with a failing heart. Fig. 178 illustrates the point exactly. 

The diagnosis between heart disease and intercostal ncfiralgia 
is" sometimes difficult, but is made easier if the physician remem¬ 
bers that in intercostal neuralgia the pain is along the course of 
the intercostal nerves, while in cardiac disease it has no such 
distribution. 


The differential diagnosis is as follows: 


Cardiac Disease. 

Pain is in Uie cardiac zone 

areas. 

Movement of thorax is not espe¬ 
cially painful. 

Pain does not radiate around 
the chest, and the inter¬ 
costal spaces are not ten¬ 
der. 

Pain, when present, is more or 
less constant. 

Pressure on area of tenderness 
win not produce a pain 
radiatiiur around the cheat. 


Intercostal Neuralgia. 

No pain in the cardiac areas. 

Movement (respiratory, etc.) 
of thorax is painful. 

Pain may radiate round the 
chest and is present on 
pressure in intercostal 
spaces. 

Pain is intermittent. 

Areas of tenderness are pres¬ 
ent, pressure on which will 
produce a pain radiating 
around the chest. 
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Intracardiac Lesions as Causes of Pain. —The raising of the 
inlraventricuhir lension often eansos cardiac pains. They gener¬ 
ally occur after pronounced exertion, and are rather common in 
palicjiitH with urtcfrioselerosis who have a leaking aortic valve. A 
peculiarity worth noting is that, as soon as a mitral regurgitant 
iniiniiiir d(!velops, and an outlet is jirovided for the increased intra¬ 
ventricular tension eonse(pient to extra muscular effort,' the pain 
disappears. MU ml rrffunjilfUion oftcui causes a pain referred 
to the left shoulder ainl down the arm. J’alpitation is a frequent 
acconi})aninienl. 'I'lie cause of this ])ain may be that (‘arly in, 
and, in fac't, during the entire course, of the disease, the intra¬ 
ventricular pressure in tla; right ventricle is increased, the ten¬ 
sion is raised, and as a result j)ain arises from the greater work 
tlirowu up(»n tlu; heart. (This may occur only in stages of acute 
loss of compensation.) 

Degeneration of the cardiac ganglia is given as cause of cardiac 
pain by W. II. Thoitipson, who speaks of cases wherein severe pain 
was felt in the canliac n'gion, Avith all the signs of angina; and 
yet, wlu'ii death siijeervem-d during an attack, lui apparent patho- 
logii'al abnormaIiti(‘s could b(‘ f«>und. lie snggest(‘d that a degen- 
eratiem of tlie cardiac ganglia would probably account for the 
condition. (Degeneration of tliese ganglion could have been 
proved by careful microscopic (‘xaminalion.) 

Jn some cases it is diilicnlt to differentiate the pains of gastric 
origin from those due to cardiac disease. 


The following dilTermitial diagnosis after Smith may be useful: 


Paixs of (Tvstku' Oukjix. 

Appear after food, and apj)ar- 
ently are the direct result 
of its ingestion. 

Accompanied by feeling of ful¬ 
ness ill stomach; often re¬ 
lieved momentarily by 
belching. 


P.vixs OF Dardiac Orioiit. 

Appear quite irrespective of 
whether food is taken or 
not. 

Xo such feeling of fulness; not 
relieved by eructation of 
wind. 
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Pains of Gastbio Obioin. 

Kot increased by active move- 
mentS) such as walking. 


Heart sounds normal in rhythm 
and character. 


Pains op Ca'bdiao Origin. 

Increased by active movements, 
which, owing to the sever¬ 
ity of the pain, may even 
be impossible. 

As a rule, some cardiac bruit is 
present, or at least some 
altcrnlion in rhythm and 
volume of pulse. 


Because it is the most characteristic (»f the painful diseases 
of the heart, angina pectoris will next. l)e separately considered. 


ANGINA PECTORIS 

Etiology. —^Angina pectoris, which is the most painful as well 
as the most distressing lesion of the heart, ia said to bo due to the 
following: 

(1) Anemia of the heart muscle, which in turn is the result 
of the narrowing of the coronary arteries. This narrowing may 
occur at their place of origin at tlic aortic valves; for instance, 
aortitis, with consequent sclerosis of I lie aortic valve, may occur, 
and lead to a partial closing of the coronary o]idling. 1'he result- 
ing pain is due to factors acting similarly to those which cause 

the pain in intermittent claudication. Any condition causing 

•» 

anemia of the cardiac muscle, such as exhaustion, bad health, 
non-assimilation, etc., in a jiersoii previously disposed, will fre¬ 
quently bring on this pain. 

(2) Irritation of nerves in the heart wall. These nerves are 
of the sympathetic variety, and conseipiently do not carry direct 
pain stimuli, but only irritating ones, which are carried to the 
cord and from thence are referred to tlie j^cripliery as pain. 

(3) Exhaustion of the heart muscle from overwork causes 
pain. This pain is due to the same causes as the pain produced 
in the affected muscles after excessive muscular fatigue (Mac- 
keiizie)T' 
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(4) In ad<litibn to the above causes of* cardiac pain, Hac- 
* kcnzie also claims that angina pectoris is due to a loss, of c<Hi> 

tractability of the cardiac muscle fibers. ^ , 

(5) However, the direct exciting cause in angina pectoris 
seems to be (a) psychic, the result of emotion, such as anger br 
extreme joy; or (b) physical overstrain, such as accompanies the 
lifting of excessive weights, running long distances, or the per- 
foriiiiiig (»f long-continued exercises. 

liramwell (81)0) and Oshjr (81)2) seem to be somewhat in¬ 
clined to tlie vi(w that it is the jdiysical strain which is the cause 
of the pain in angina ja'ctoris, because it necessitates extra work 
by the ventricle, and, as a consequence, irritation of the cardiac 
iKfrvos. 

(0) Angina ])ectoris may also 1 ki due to a raising of the intra¬ 
ventricular tension in a weakened heart. The most frequent or¬ 
ganic lesion of the heart ])ro(lncing angina ])ectoris is aortic re¬ 
gurgitation and stenosis, without an accompanying mitral lesion. 
When the intraventricular j)ressure is relieved by a mitral regur¬ 
gitation the l)UK)d is thrown back on the lungs, and the pain 
ceases. 

Pscudoanginal jiain also occurs, and is frequently due tC 
stomach disorders. I'Ik* cord centers for the stomach are near the 
same level as the cord centers fof the heart, consequently the re- 
fiected pain and cutaneous hyperalgesia for both occur in the 
same area, Jind one is apt to be mistaken for the other (Curtin, 
891). 

It seems that cardiac angina is often brought on by overeating, 
or by the eating of un.suitable or indigestible food, or food that is 
very apt to ferment, and thus cau.se dilatation of the stomach, 
which w’ould press uj) against and inhibit the work of the heart. 

Character of the Pain in Angina Pectoris. —In. some the sen¬ 
sation may not reach the dignity of a ])ain, but is felt as a creep¬ 
ing or a formication under the skin, or, in other cases, as a 
tingling, or coldness of the skin surface. When it does approach' 
the magnitude of a pain it becomes very severe; so much so that 
the suffering individual thinks his life is about to terminate. A 
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definite eharteterietic of the pain of angina pectoris is that it 
almost always follows exertions, mental or physical. 

Locatii^n of tfte Pain. —The pain may be felt directly over the 
lii»rt; in the arms; in the chest as a girdle sensation; in the 
neck; in the gams and throat, or in the right side. Monro (32) 



Fig. 181. —^Abea of Sensory Disturbances in a Case of Angina Pectoris. 
A, analgesia with anesthesia; B, analgesia without anesthesia; C, hyper¬ 
esthesia. (From G. A. Gibson. 250.) 

mentions a case in which there was pain in the left eyebrow and 
in the right upper limb. This pain was accompanied by an in¬ 
tense desire to urinate. Osier mentions' a case in which the pain 
was in the testicle. 

In some cases a pain equal in intensity to thht usually felt 
over the heart is present in the arm and is entirely absent over 
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the heart.. It may start in the little finger or in the forearm, and 
gradually progress up the arm until it passes over the chest to 
the cardiac area, where it may remain. In other cases the pain 
may be felt in the chest in the cardiac area (third dorsal zone), 
and in the forearm in the first dorsal area, the remainder of the 
arm being entirely free of pain. In other cases the reverse is 


ACCCSX)R.Y PORTION 


UPPER 0AN6U0N OF VAGUS 

■ > FILAMENT UNITING SPINAL 
ACCeSSORVTO GANGLION 
OF VAGUS. 

JUGULAR FOR A MAN 



^—SPINAL PORTION 
ORIGIN BY SEVERAL 
FILAMENTS FROM THE 
LATERAL TRACTS OF 
THE CORD 


Z. CERVICAL 
3. CERVICAL 


CERVICAL PLEXUS 


Fig. 182.— Communication bktween Spinal Acckssouy and Vagus. 
The tender ajioi at the point of emergence of the spinal accessory from the 
sternomastoid (in cardiac disease) is probably due to the close asso¬ 
ciation between the accessory and the upper ganglion of the vagus. 


true, the pain being present in the cardiac area on the chest and 
absent elsewhere. In nearly all those cases there is a peculiar 
constricting stuisatioii around the chest, as though the body were 
wound with a rope drawn so tightly that breathing was inhibited. 
The cause of this sensation is the spasmodic contraction of the in- 
tercostals, such contraction being explained by the hypothesis of 
a visceromotor reflex. In cardiac disease pain may also be felt in 
the trapezius and the sternomastoid, and in the skin overlying 
these muscles. This pain can be accounted for by the close rela- 
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tionship of the vagal centers in the medulla to the centers of the 
sensory nerves supplying the trapezius and stemomastoid muscles, 
so that an irritation of the vagal centers will produce an irritation 
of the sensory centers supplying the trapezius and stemomastoid 
and overlying skin, and, as a consequence, pain will bo perceived 
in this area (Mackenzie). In still other cases pain has been 
felt in the gums and throat. It may even be located on the right 
side of the body, and may appear oti the left ai<lG only late in the 
disease, or not at all. According to Hoover, the i)aiu in the neck 
is in the distribution area of the third cervical segment. 



Point of tendernew 
III patient Muilering 
from cnrdiovHMular 
diHeiiHe with anginal 
^attaclu 


Fig. 183. —^Emergence of the Spinal Accessory from under the Sterno- 

MASTOID. 

This is the point where local tcndorne.ss is frequently present in cardiac 

disease. 


Local Tenderness. —In angina pcctriris local tenderness is pres¬ 
ent at a point on the bordtT of the stcriiorria.stoid, where the spinal 
accessory becomes superficial, and is also present over the second 
and third ribs, about one inch external to the left sternal line 
(Hoover). 

Associated Symptoms. —The symptoms associated with angina 
pectoris are: increase in the flow of the urine and saliva, an 
increased arterial pressure, shock (indicated by pallor, etc.), dila¬ 
tation of the pupils, and absolute inability’to undergo any physical 
or mental work during the time of the attack. The feeling of 
approaching death is frequent. The termination of the attack 
may l)e».Announced by Ihe expulsion of the air which has been 
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drawn unconsciously into the stomach durii^ the attaj^lc (Mac¬ 
kenzie). 

Myocarditis is generally free of pain, though exertion Is fro- 
■ qmnitly followed by pain and dyspnea. 



Fio. 184. —(JoNDU<’riN(j Paths for iMcrLsas from the Heart. 

The figure shows the relationship existing between the heart, the pupillary 
reactions, and the radiation into th<‘ ann. DP, the pupil dilating cen¬ 
ter in the Imusc of the brain; DP, railiating fibers of the iris; MM, muscle 
of Muller; LP, non-strip(Hl portion of the levator palpebrffi; S, indicates 
the method of radiation into the arm. (Copied) 

DISEASE OF. THE PERICARDIUM 

In disease of the jiericardium pain may be entirely absent. 
When present it is located in one of the areas of reflected cardiac 
pain. A characteristic of pericardial disease, not so frequently 
present in heart muscle or endocardial involvement, is that tender* 
ness is marked over the cardiac area, especially so should a medi- 
astino-pericarditis be present, in this condition, where the in* 
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Hes so dose to the chest wall, pain and tenderness 
are {H:esent orer the third rib on the left sid^, and extend about 
one V> inches from the left sternal border. This is also the 
ansa which H^ver gives for tenderness m anpna pectoris, and 
which Head gives for the maximal tenderness in the third dorsal 
zone (anterior). This accord is wonderful when it is considered 
that the location of these areas has been worked out from different 
premises. Head’s area being considered as the result of a stimulus 
acting reflexly through the cord, while Hoover’s areas are re¬ 
garded as tlie places where the local tenderness is moat marked. 

The tenderness of the skin and subjacent tissues in pericarditis 
extends for a considerable distance lateral to the right sternal 
margin. The pericardium of itself is insensitive to all ordinary 
stimuli, as Kicheraud has claimed and as many others have found 
(during operations). 



CHAPTER XXXV 


THE BESl'lKATORY ORGANS 

THE LUNGS 

GENERAL 

Etiology of Lung Pain. —Pain in the segmental areas asso¬ 
ciated with the lungs may he the earliest indication of a pul¬ 
monary involvement, though in many cases there may be no actual 
pain manifestation, but only a feeling of discomfort in the chest 
wall. It seems that pain is not as common in lung disease, with 
the exception of pneumonia, as it is in disease of the heart. When 
it is present many causes arc assigned, the principal one being an 
inflammation of the pleura. That this is a very important factor 
in the production of lung pain can hardly be doubted, in view of 
the almost universal association of a pleurisy in those lung dis¬ 
eases in which pain is a jirominent symjitom. Yet the visceral 
pleura of itself has very little sensation, as can be demonstrated 
during the removal of a pleural exudate, when, should the pleura 
come in contact with the tip of the cannula, no pain results. Mac¬ 
kenzie says that in several cases he has made careful dissections 
of the intercostal nerves, following them to their terminations, 
and that in no case could be find “a single filament going to the 
pleura.” He suggests that the referred pain of basal pleurisy 
may be due to the invasion of the diaphragm by the inflammation. 

Distribution of Referred Pain. —If such is the cause, the pain 
of pleural disease must be produced in the parietal subjacent 
pleural tissue, and be carried through some of the branches of the 
intercostal nerves, which, though not directly connected with the 
pleura, arq found ramifying in the subpleural connective tissue 
(Johnston, 538). If this were so we should expect to find pleural 
790 
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pain referred to the points of maximum tenderness of the inter¬ 
costal nerves; that is, to the points where the nerves become super¬ 
ficial. Now, if we examine a case of pleurisy, with pain produc¬ 
tion, we find that this is true, the pain due to pleural lesions be¬ 
ing most often felt in tlie anterior axillary line, which corre¬ 
sponds fairly well with the line of the points of emergence (areas 
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Fia. 185.—Points of Emeroence op the Dorsal Nerves (Anterior). 

These points are, as a rule, the places where pain is complained of when 
the thoracic nerves are irritated. Clencrally, tenderness is also present 
in the skin immediately over these areas. (Bpalteholz, Leipzig, 1909, 
vol. 3.) 


of greatest tenderness) of the intercostal nerves. However, be¬ 
cause of the close relalionsliip of the parietal and visceral pleura 
it is almost impossible for one to be di.seased witliout the other 
being affected, so that we always find both taking part in the 
inflammatory process. 

When the parietal pleura is inflamed it is very easy for the 
inflammatory process to spread and involve the intercostal nerves, 
and thus cause an intercostal neuritis. Should this occur, tender-, 
ness is 'present in the intercostal spaces, is most marked at the 
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anterior axillary line, and extends' out onto the anterior wall of 
the chest. Pain is also felt in this area, but lies more toward the 
sternal margin. When the lower part of the pleura is involved 
respiration becomes very painful. This is due to the constant 
friction of the parts, and the slight pressure and traction made 
upon the 8iij)ersen8itive intercostal nerves during each respiratory 
act. 

Pain due to inflammation of the visceral pleura is not direct, 
but is referred, through the sympathetic nervous system, to the 
cord, and thence haek to the chest wall through the spinal nerves. 
This reference ])uiu is IocsUmI in one or more sharply defined 
areas, the so-called Head /ones. 

1'he /unes in relation with the lungs or pleura are those of the 
first Seven dorsal segments of the cord. The maximum points 
of tenderness of these zones are the ))luces where the patient fre¬ 
quently feels the most severe subjective pain. That all these 
zones are involved to an equal degree in disease of the lung or 
plcaira euniu»t he held. Indeed, it seems more than likely that 
the only zone almost constantly involved, either in visceral pleural 
disease or in disease of the lung itself, is the fourth dorsal, 
which has its area of maximum tenderness slightly above and 
external to tlui nijqde, the ])oint where the patient complains of 
the greatest jjain. How true it is that the physician often, sees 
cases which begin with a chill, followed shortly by a rise of tem¬ 
perature and an increase of j)ulse rate, and which, with the excep¬ 
tion of a cough, have no sign of Inng involvement, except the 
pain ill the chest above and external to the nipple! And yet after 
two or three days typical signs of pneumonia appear. To those 
who are not aware of the relationship of pain and pulmonary 
disease it is surprising to find that the area of greatest pain does 
not ahvays correspond with the location of the lesion; yet, from 
our previous knowledge, it is easy to explain this apparently 
erratic reference. 

If, on careful examination, no pleural friction rub or other^ 
sign o*f pleurisy at the place where the pain is felt can be found,^ 
how, otherwise, in the absence.of other symptoms, can this chief 
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pain be ftocounted for, except under tbe hypothesis that through 
the siympflithetic stimuli are cairried to the cord, and aro thence 
x^erred hack to the body walls through the somatic nerves and 
there perceived as pain ? 

• X' ' A serous .pleurisy of considerable magnitude may exist with- 
giving rise to the slightest pain. This has lK?ien cxempliHod 
in many cases. They were all the result of chronic disorders, 



Fio. 186. —^Arisas ofHyi’Ehalgesiain a Case of DiAPHitAUMATic Pleurisy. 


and were associated with a backward stasis from a failing heart. 
In acute pleurisy pain is always a prominent symptom. 

In inflammation of the pleura, over the diajdiragm and ailja- 
cent to the mediastinum, the jdircnie nerve may Ijeeome irritated. 
When this occurs the irritation is conveyed to its center; and since, 
according to Van Gehuchten, the phrenic conveys sensory fibers, 
the stimulation may be felt as coming from its peripheral distri¬ 
bution in the diaphragmatic, pericardiac, and costal pleura. 

If the diaphragm alone is involved in the pleurisy the pain is 
conveyed through the tenth, eleVimth, and twelfth thoracic nerves, 
‘ and ia -referred to their area of distribution in the' lower- abdom¬ 
inal 
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Of these the tenth is the nerve most frequently involved. The 
pain is of a characteristic dull^ aching type. It may be stated ss 
an-aphorism that as a rule only acute diseases of the lung and 
pleura produce pain, and that chronic diseases are painless. 

DI8EA8E3 OF THORACIC ORGANS CAUSINa PAIN 

The acute diseases most commonly producing thoracic pain are: 
lesions of the pleura, as acute inflammation, empyema, adhesions 
(diaphragmatic, costal), and diseases of the lungs, which are: 
acute bronchitis, pneumonia, and tuberculosis. Pain, as a rule, 
is not a prominent symptom in the following chronic diseases: 
chronic bronchitis, bronchiectasis, asthma, emphysema, chronic 
tuberculosis, chronic pleurisy, hydrothorax, and new growths, 
either of the lung or. of the pleura. • 

Acute bronchitis, localized exactly in the bronchi, causes pain, 
which is referred to the same somatic areas as is the pain of 
parenchymatous pulmonary disease.^ But since all eases of bron¬ 
chitis involve the trach(?a to a greater or l(*ss degree, the pain 
is felt also in the area of distribution of the nerves supplying this 
organ. These nerves are the pneumogastric with its recurrent 
branches and.the sympathetic. It is evidently the referred sensa¬ 
tion from the trachea through tlio sympathetic to the skin of the 
neck and the upper part of the chest that is the cause of the ach¬ 
ing and soreness in these regions, complained of so much in 
tracheitis and bronchitis. A j)siin in’the lower part of the thorax, 
or in the upper part of the epigastrium, is also present at times 
in bronchitis. This pain is the result of the traction and pull on 
the ribs and costal cartilages made by the abdominal muscles and 
the diaphragm in the act of coughing. It is present only in 
severer forms of bronchitis, which arc accompanied by consider¬ 
able coughing. As bronchitis is often but a localization of a gen¬ 
eralized infection, pains due to this infection may at the same 
time be present in other parts of the body. These pains are due 
to the general toxemia, and are not caused by the bronchitis, 

gives the second dorsal visceral segment as related to bronchial 
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which, in. ^ ^j^i^ral involvement, is but a factor. Chronic 
bionchitb'jis witiiput pain-phenomena. When pain is present it 
is due either to.a myalgia or an intercostal neuralgia. 

,4P!h^lttgldA.---Pnenmonia practically always is productive of 
“jpaiyi. ^.jEtiBn the soHsalled central. pneumonia causes pain. The 
of pneumonia varies. In some cases it is an aching and a. 
> tho fourth dorsal visceral zone, while in others 

it‘extends up into the first, second, and third dorsal zones. It 
;,.«iay also, according to Head, be found in tlie fifth, sixth, and 
^venth dorsal zones. Owing to the co-as8(K*iation of tliese lower 
cord zones ^ith the lungs, the liver, and the stiunacli, lesions of 
■ the lungs frequently give rise to hepatic and gastric, symptoms, 
and cause some confusion as to which of t,hes(^ organs is involved.* 
In involvement of these zones the pain is fre(piently felt in rtie epi¬ 
gastrium or low df»wn on tla? same side of tlu! chest as the hision. 
There are also present in these zones nuixiiual ])oint8 of tender¬ 
ness, in which ])ain is felt subjectively hy the patient, and in 
which the skin is exquisitely tender to the touch. It is in these 
areas of maximum tenderness that pain is often referred in pneu¬ 
monia. Ill central pneumonia these ariMis of pain may be the only 
indications (in the early 8tug(*s) of the pneumonic iiiv<dvemeut. 
Other forms of pneumonia are geiuirally associated with a pleu¬ 
risy, and the pleurisy generally monofwdizes the jiain syndrome to 
such an extent that the pain of the pneumonia jiroper is over¬ 
looked. When pleurisy is present ttmricrness may be marked over 
the diseased area, so that, therefon;, the associated pleurisy in 
pneumonia may give rise to pain felt either locally or referred 
to the abdomen (iliac region). ^ This latter has Ixjen mistaken for 
appendicitis pain. This probably ofseurs only when the diaphragm 
is involved in the inflammatory process, in which case the twelfth 
intercostal nerve is irritated, and the stimulus is perceived as 
coming from its terminal filaments, which are distributed over 
the area usually associated with a[>pendix disease. A reference 
of this kind frequently takes place in children, and when associ- 
l^ated witli abdominal rigidity, chills, elevation of temperature, and 
a i»pid pulse is apt to leard to the diagnosis of appendicitis. This 
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is all the more likely when^ as in many cases, the signs of the 
pneumonia 4lo not appear until twenty-four to forty-eight hours 
after the onset of the disease. 

Janeway, Osier, Frantzel, Cozolina (492), Barnard, Hampe* 
lin, Brewer, Biehardson (491), Massalong (490), Lovett (494),^ 
Ginnon (49.‘{), Gomhy and Zielenski (49.5), all report cases of this, 
eliaraeier. Yet a mistake of tliLs kind is almost inexcusable, for iif 
nearly all of thesf* eases, upon a thorough examination, sigiis of di^ t 
ease* may be found in the thorax. In pneumonia, also, the rusty, 
sputum, expiratory grunt, cough, raj)i<l respiration which is out of 
all proportion to the pulse (respiration may be forty to sixty and 
the pulsci only a hundred to a hundred and ten), and sudden, high 
elevation of temperature clearly j)oint to the corr<*et diagnosis. 
Another diagnostic sign of value is, that, in th«,‘.se cases in which 
the hmg is diseased, there is noticed a slight reduction in the rigid¬ 
ity of thcabdominal wall at the beginning of inspiration. This is 
not prcH(‘Ut in cases of abdominal iuHamiuator^’' disease. The 
alxlominal wall in ]»U(‘umonia also is sensitive to sui>erficial pres¬ 
sure and insensitive to diH*p pressure, liliigs are absent from 
around the eyes, and a Hushing of the cheek on the affected side 
is generally seen. 

Ill reference to the confusion of these two diseases, Hodman, 
in a discussion on refem*d ])ain before the l*ennsylvania State 
Society, said that everyone, ]»erhaps, lias made mistakes in diag¬ 
nosing ])ncunionia as a})])eiidicitis. He spoke of one case, a man 
with an acute* j>iu*uinoniu, in whom pain in the abdomen was the 
most prominent symptom. He was asked to see the case as one 
of appendi(*itls, and concurred in the diagnosis, lie w'as also 
impressed with the fact that the man had a beginning pneumonia, 
and declined to op<‘rate, lK*lieving that the patient’s chances would 
he best subserved by carrying him through the pneumonia and 
operating for the appendicitis afterward. Another physician who 
w'as called in did not concur in this opinion, especially as the 
abdominal symptoms increased in severity, and as the pain was 
very severe and did not yield to a large hyiJodermic injection of 
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morphin. An operation was performed, and the appendix was 
found to be practically normal. 

. A case of referred pain in pneumonia was reported to me by 
!&CcFarland. It was of a child, four years of age, in whom the 
pwn was over McBurney’s point. Signs of consolidation were 
j^re^nt at the base of the posterior part of the right lung. 

^ In another patient, suffering from bronchopneumonia, the 
pain complained of was half way between the xiphoid cartilage 
and the umbilicus. 

In these cases of referred X)ain8 tlie diagnosis is all the more 
difficult should the pneumonic lesion bo centric, though from the 
absence of local abdominal ten<l<‘rnes8 and flic freodoni from 
vomiting, etc., with the presence of rapid respiration, increased 
pulse rate, and coughing, the lungs should la^ considered* as at 
fault, and a most searching examination mad(>. 

One differentiating characteristic between alalominal disease 
and pneumonia with referred abdominal pain is .that, in the pneu¬ 
monia, the skin over the ])ainful area is very hypersensitive*, but 
deep pressure can be made over it without causing much pain; 
while in appendicitis both superficial and d(*c|) pressure arc very 
painful. Another characteristic of pneumonia is that the ab¬ 
dominal pain disapijcars as the jmlmonary signs bfjcome more 
pronounced (Hood, Lancet, 11)0')). 

The pain of pneumonia may also he felt in the neck and shoul¬ 
ders. In some cases it may be transferred entirely and be felt on 
the side of the chest opposite t() tliat of the lesion. Sneli a trans¬ 
ference is very common in infants. In infancy, j»ain is of doubt¬ 
ful value in making a diagnosis, lx'eans<,> of its irregular location 
and frequently late appearance, for in many cas(?s it does not 
appear until from three to five days after the onset of the 
disease. 

In some patients the pain present during pneumonia persists 
for long periods, after all the physical signs of the disease have 
disappeared. This continuance in the majority of cases is due to 
fibrous changes in the lung, or to adhesions. In a case of Anders, 
pain, in the cardiac region, persisting for four months after the 
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cri»iB, waB shown, by the Rontgen rays, to be due to a fibrous baud 
stretching between the diaphragmatic pleura and the pericardiac 
sac. 

\ 

Tuberculosia.—In the early stages of tubcrculoslB, during ul** 
cor formation, pairf is not so likely to be present as during fibe, 
later stag(>s, after an al>Hce.sfl has forrncMl. At this later date, also, 
a pleiiritis is more likely to be present, especially so if the tuber*- 
eiilar lesion is in tin; apex. It is for this reason that pain in the. 
supra- and infraclavienlar regions is so often an early sign of 
juilmonary tnlnTciilosis. During the second stage of tuberculosis 
the \vliol<! half of tlie eliest on the atfected side has a tired, aching 
feeling, not inereased on deep breathing. It is during this stage, 
also, that pain is often a ]>rodrome of hemoptysis. The reason 
for this may 1 m* that, j»rior to the hemorrhage, the lung, ns the re¬ 
sult of increased arterial tension, is in a state of congelation, and 
this gives ri.se* to ](ain. After the hemorrhage the congestion is 
relieved and the pain <Iisaj)pears. Coughing, likewise, possibly 
for the same rea.son, fre<juently increases- the pain. The pain 
most commonly assm-iated with coughing is localized to the area 

of insertion of the recti muscles into the co.stal borders. In some 
« 

cases of pleurisy tin* inilammation spreads to the intercostal 
nerves and a neuritis (levelops; the ])ain is now felt over the 
lateral and anterior jmrts of the chest. The branches joining 
the iK'rves of the arm to the second ami third intercostal nerves • 
may also become involve<], and then the pain runs down the inner 
side of the arm, in the area of distribution of the nervi interqosto- 
brnchiales (intereostjiliumeral nerves). 

Charadcr of the Pain In Pulmonary Tuhvrculosis .—In some 
cases there may he only a sense of discomfort or a feeling of dis¬ 
tress in the chest, while in others actual pain may be present. 
In many there is a sensation as though the pain extended all the' 
way through to the back. It niay be constant or fleeting. 

I'endcmt'ss is a marked feature of early pulmonary tubercu¬ 
losis; and, according to Francke, appears before many of the 
other symptoms. Tenderness is elicited by percussion, and is most 
marked in the apex. It is probably due to involvement of the suV^ 



DISEASES 03?- THOltAaC ORGANS CAUSING PAIN 801 


jacent pleni'a.' This percussion pain Francke found present in 
about'7?.9‘p^ cent, of all.cases of pulmonary tuberculosis When 
search for this percussion is to be made high up over the back, 
the anterior fibers of the trapezius are' displaced to one side, by 



Ro. 191.—SoiOB or the Abeas op Pain and Tendekness in Cardiac 

. AND Pulmonary Disease. 


having the patient bend forward and fold his arms, so that the 
percussion blows may be made as directly as possible over the 
chest 

According to Klebs, in pulmonary tuberculosis tenderness is 
very common above the clavicles, anteriorly and posteriorly, and 
between the scapula posteriorly. A pain above the shoulder is 
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felt with each cough, and pain on every movement of the arm may 
be present and is often mistaken for rheumatism. 

Other causes of thoracic pain in pulmonary tuberculosis may 
be myositis, nervous erethism, pulmonary congestion, pressure 
from enlarged glands, Iwalizcd fatigue of the muscles used in 
respiration or in coughing, eontraetion of old cavities, traction by 
adhesions to ideura or to the heart, pneumothorax, tuberculosis of 
tlie ribs, and referred j»aiu. 

The iutereoslal muscles may alsf> lieeoiuo involved in the in- 
flaninial(»ry process, and intercostal myositis may develop. The 
muscles are now extreiiu'ly painful to toneli or to movement, and, 
owing to the jwiin, respiration is n'siricted, 

Tf a pleurisy has eiisiud during the lung involvement, and ad- 
hesions'have formed Iw'twceii the pleura and the ]>ericnrdia, pain 
results. This may he felt l)oth diirifig respiratorA" movements and 
cardiac eontraelions; in fact, it is pathognomonic of this variety 
of pain that it has an altenialing character, due to the variation 
of pressnn' from the changed relationship (»f the heart to the sur¬ 
rounding tissues. Pressure over tlie places where traction is made 
upon the elu'st wall hy the adherent j)erieardium and pleura is 
painful. 

When during tnhereulosis a ])nenmolhorax results, a sudden, 
agonizing pain is felt. 1'his nuiy he so severe that it resists all 
medication, even morphiu. Jl is said ]>y Clement that pronounced 
neuralgia, marking the onset of tnlKweulosis, is a very grave 
prognostic syin|)tom. L. llrowii (daims that a stuhhorn pain, Avlien 
coincident with a poor g«‘neral condition, chills, and fever, is fre¬ 
quently ail indication of a dccji focus Avhieh is extending toward 
the periphery of the lung. 

THE MEDIASTINUM 

The mediastinal diseases causing pain are aneurysm, medias¬ 
tinal inflammation, abscess, and enlargement of the mediastinal 
glands. The pain complained of is both local and referred. The 
local pain is due to the pressure of the growths on the surrounding 
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structures^ which, in turn, causes pressure on the interior,chest 
wall and pain production. The referred pain is due to involve¬ 
ment of the- nerves in the diseased process. Pain is common in 
the epigastrium, and may he present in the early stages. Pain 
may also he present in the back. In one case of mediastinal sar¬ 
coma it was present on each side of the chest over the scapulne. 
In some cases of nicdiustinal tumors, es])ecially in those of a ma¬ 
lignant natim^, the ])ain is due to an inl.<‘rc‘ostal neuralgia, the 
result of infiltration of the intercostal nerves by tlie. liiinor cells. 
Aneurysm of the arch of the aorta, or of tla; tlioraeic aorta, causes 
but few painful symptoms ex<*ept those due to pressure. When 
the aneurysm extends and lies just In'iuiuth the sternum, and 
begins to i)ush its way tbrmigh, causing muTosis of the bone, a 
boring, gnawing ])ain is fidt. At, fliis time marked temUwness 
over the diseased area is present. The- esr>phageul ])ains have 
been described under llie esophagus ((p v.). 
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Abdomen, diviskma of, for loealiaa- 
tion purposes, 395, 396 
lesbns of, esusing epii^trio 
pein, 396, 397, 396 
loesUsing emter for pain, 307 
miisenlar inflammation of wall of, 
381 

shovlder pains in lesions of, 392 
use of, in estimating susoeptibil-. 

ity of patient, 124 
sobes of, 396 
Abdominal adhesions, causes of, 
368, 369 • 
gronpe of, 369 
Abdominal incisions, 415 
Abdominal inflammation, thoracic 
breathing in, 127 

Abdominal pain, absence of, in 
lesions of abdomen, 416 
areas of tenderness with, 394 
associated with arteriosclerotic 
condition of arteries, 121 
causes of, 307 

characteristics of intestinal lesions 
causing, 469 
elassifleation of, 360 
concentric palpation in, 394 
conditions associated with, 413 
diagnosis of, 390 
differenUal diagnosis of, 414 
table of, 376, 412 
distinguished from hysterical 
pain, 414 

doe to biliary disease, 401 
due to etmtnetion and dilatation, 
390 

doe to diaphragmatie. traction, 
307 


Abdominal pain, due to extrav¬ 
asations of septic material, 
400 

due to functional processes, 400 
due to indsions, 415 
due to intestines, 401 
due to irritation of the sympa¬ 
thetic flbers, 399 
due to new growths, 362 
due to pancreatic disease, 401 
due to passive dilatation, 390 
due to perforation in typhoid, 402 
due to shock, 400 
due to the stomach, 401 
due to traction on the mesentery, 
390 

clTect of, on diaphragm, 394 
epigastric, 306 
examination for, 394 
forms of, 408 
functional, 409 
gastralgia, 409 
hysterical, 360 
in bowels, 372 
in cysts, 309 
ip heniia, 371 
indican iiria with, 414 
intestinal lesions suggested by, 
470 

lesions causing, 408, 409 
localisation of, 304 
organ producing, 395 
muscular layer of wall as seat of 
(McKenzie), 360 
myalgia, 302 
nature of, 390 
neuralgia, 361, 409 
nenritis of intercostal nimvesi, 362 
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Abdominal pain, objective, 360 
of the |>eritonetun, 362 
of pneumonia, 302 
organa cauaing, 408 
pointa of reference of, 391 
po) 3 'tinn with, 414 
post-operative, 415 
posture in diugnoais of, 40G 
presence of, in neurasthenics, 400, 
410 

]>tvssuro in, 400, 407 
referred, 307, 301, 302 

to e.\lni-abdouiiunl regions, 416 
rofle(do«I, 301, 302 
regional, 303 

relalionship of, to defecation, 
401 

to Migestion of food, 400, 401 
to menst runt ion, 401 
rigidity of niUKclcs with, 413 
skin ns sent of, 3ti0 
spasm of muscles w’ith, 413 
Bubjectivo, 3ti0 
Bympnthetie, 393 

tenderness, nuixiiuum }H)ints of, 
303 

4r 

toxemia w'ith, 414 
transferriHl, 302 

transmission of, in the peri¬ 
toneum (Lennander), 363 
viseonnniiseulnr rellox with (Mac- 
kiMixie), 413 

Abdominal prolivtivc position, 126 
Abdominal londerneBs, 403 
enust's of, 404 
indications of, 404 
in tubal disease, 720 
means of determining: percussion, 
404 

palpation, 405 

Abdominal visecr:il disease, pain 
perception in, 377 
Abscess, “cfosod” extradural, 33S 
extradural. See Extradural ab¬ 
scess. 


Abscess, hepatic, 553 
in areola, from fissured 
258 

ischiorectal, 509 

of the brain. See Brain abscess, 
of the hip joiht, ’intraarticular, 
244 . - 

of mastoid process,, 336 
of the ovaiy, 751 * 

of the spleen, 601 
‘‘open’’ extradural, 3M 
perianal, 512 ^ . 

perisinus, .338 \ 

P'eritonsillar, ,3^j 351 
reln>piiaryiigeal, 352 
Adenoid vegetation of nose, 343 
Adenolipomatosis, symmetrical, 224 
Adhe.sions, abdominal, causes of, 
368, .360 
groups of, 369 
after intussusception, 498 
appendieial, 510 
epi.gaslrie pains from, 398 
from tiihal inflammation, 746 
ga.‘»trie, 360 
hepatic, 5.53 
intestinal, 370 
distention due to, 492 
of the liladder, 684 
of the gall bladder, .563 
of the omentum, 368 
of the ovary, 752, 754 
pelvic, 370 

])oiut of tenderness in, 405 
perigastric, 450 
perihepatitis causing, 560 
peritoneal, 371 

inerea.sed pain by tension, 368 
nature of pain from, 367, 368 
nsceral, absence of pain in, 368 
Adiposa dolorosa, associated condi> 
tions of, 225 

differentiated, from other forms 
of adiposity, 224 
from sciatica, 168, 169 
fatty areas of, 224 


gas, 338 
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dolorosa, hypophyseal 
symptoms, 225 
as a feature of, 224 
liposis eerebraKs (of Frohlieh), 
224 

Adiposity, ferma of, 224 
. tnberosa (of Aoders), 224 
Aditus laiyn]^ tnberculuus affee- 
tiona of> 354 

A 

Adrenals,' hemorrhage as cause of 
pain .in, 259 
Akinesia algera, 219 
Alcohol,^,neui€lgia due to, 142 
Atgometers, 68 

measuring pain, 130, 131 
Alimentary tract, pains of, 418 
. referred pains in, 425 
Alkalies, uses of, 119 
Amblyopia, concentric contraction 
of visual field from, 135 
Amputated limb, imagined senso' 
tions in, 104 
projection pain in, 103 
visualisation of, 103 
Anal fissure, 510 * 

acute pains of, 511 
description of pain in, 511 
reflex pains of, 512 
Anemia, back pains due to, 304 
chnmic, of the brain, 181 
pernicious. See Pernicious 
anemia. * 

Analgesia, 61, 62, 63 
area of distribution in a hysteri¬ 
ca] subject, 78 

central, 61 ^ 

endogenous, 61 

exogenous, 61, 63 

extrinsic, 63 

peripheral, 61 

toxic, 62 

tabes producing, 66 
voluntary, 62, 63 
Anemic headaches, 272 
Anesthesia, 61, 63 
by fneadiig, 66. 


m 

Anesthesia, by interference with 
pain perception areas, 64 
by ischemia, 66 
bj’ pressure, 64 
curd tumor accompanM by, 65 
dissiKuntiun of pain and touch 
under incomplete, 34 
. electric current causing, 65 
lesions within nerves producing, 
66 

of hysteria, 76, 77 
of leg, by skull fracture, 64 
paresis causing, 65 
peripheral causes of, 05 
prt'ssure in unrve sheath produc¬ 
ing. 66 

oil a nerve trunk pntducing, 66 
reflex pnitiH'tive action in, 122 
severance «)!’ nerve pathways pro¬ 
ducing. 05 

severance of posterior loots pro¬ 
ducing, 66 

syringomyoliu cuiming, 66 
transverse myelitis causing, 60 
Anesthesia dolorosa, 66 
in neuralgia, 144 * 

Aneurysm, iniportanee of pain as 
a syniptoni in, 255 
neuralgia from, 142 
of areli of iu»r(a, 803 
of Ilu‘ arteries, 254 
of tilt! bruin arteries, 187 
pressure indicating, 127 
Angina peeloris, ussuciated symp¬ 
toms of, 787 

character of pain in, 784 
distinguished from gastric ulcer, 
451 

etiology of, 783 
local tenderness in, 787 
location of pain in, 785 
similarity of, to aortitis, 250 
sympathetic pain due Jto, 103 
Animals, sensatiop in the lower 
forms of, 1, 2, 3, 4 
Anus, pain in, 509 



INDEX 


872 

Antis, pain in disease of, from def¬ 
ecation, 117 

Aorta, arteriosclerofds of, 251 
inflammation of, 250 

Aortitis, descfription of pain of, 250 
time of onm>t of, 251 

Aphasia, from tuinors of the fron¬ 
tal lobe, 184 

Appearance of patient as moans of 
measuring intensity of pain, 
120, 125 

Appondieini disease, ingestion of 
food in, 110 

pain from defecation in, 118 
transferrf‘d pain in, 107 

Apitcndicial inflammation, aberrant 
pains with, 527 

Appendicial pain, distant, 519 
due to adhesions, 519 
due to inflammation, 517 
due to obatruetion, 517 
left-sided, 527 
local, 510, 517 
referred, 510. 519 
reflex, 517, 521 
transferntd, 510, 520 
vorietics of, 510 

Appendicitis, colon involvement 
with. 527 

constipation with, 535 
diiTerential diagnosis of, 537, 538, 
539 • 

increase in sensibility to pressure 
in, 536 

induction of iniin by peristalsis, 
5:t7 

interference with motion in, 535 
jnrring pain from, 530 
noetumal pains of. 111 
pain from motion in, 117 
pain indueeil by |>eristal8i8 in, 
537 

pain production in, symptoms as¬ 
sociated with, 535 
posture assumed in, 536 
preasure on the abdomen in, 536 


Appendiei^ rigidity <A 
reetns with, 536 
tqrmpathelie pains with, 527 
symptoms associated with 
production in, 536 
tendemesa in, absence of, as a 
symptom, 

as a symptom, GSH, 630 
locations of, 533 
'pointo of, 534 
varieties of, 632 
Appendix:, adbesieme of, 519 
description of, 614 
diffuse pain in, 515 
epigastric pain from leaimia of, 
397 

hyperalgesia in, area of, 527 
indications of, 525 
hyperesthesia in, pointing to in¬ 
flammation of, 524 
inflammation of, 517 
without symptoms, 516 
obstruction in, causes of, 517 
pain in, 514 

vermiform, diseastt of, 529 
Apraxia, 185 

Areas, cutaneous, relating to spinal 
cord segments, 56 
indefliiite, of pain, 48 
of distribution, of hysterical pain, 
78, 79 

of lumbar segments, diagram 
of, 57 

of nerves from Inmbar piezmb ** 
52 

of nerves from sacral plexus, ^3 
of sacral and lumbar segments, 
diagram of, 57 
of sensory, fibers, 51 
of sensory fibers in poeteriimr 
root, 51, 54 
of hyperalgesia, 69, 70 
of maximum tendmmeaa and eold 
aones, 59 « . 

<A pain pereefrtion, interfaMMii^ 
with, 64 
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periphmil mumy fibers, 
51. 

Mnsoiy nerves, 47, 48 
leDdemcsB, 72 

surfine, relating to viseeral dw> 
ease, 4, 5 » 

AneniCf neoralg^ dne to, 142 
. termittal aneotliesia by, 67 
Arterial congestion, 273 ** 

Arterial pressure, increase of, saiu- 
ing headache, 272 
Arterial systeui, fttneliunal activity 
of, causing pain, 240 
Arteries, aneurysm of the, 254 
diaeaaes of, causing pain, 249 
Arteries, inflammation of, 250 
meaenterie, embolism of, 25.3, 254 
thronilK^a of, 253, 254 
tfarombofus or oblilcration of, 24R 
Arthralgia. See Joint pains. 
Arthritis, gonorriteal, 2:is 
symptoms of, 235 

'Arthn>tomy, in intra-articnlar hip 
joint abscess, 24.5 
Ascending path of sensory fllmrs, ^5 
Aspect theory of pleasure and pain, 
18 


Associated poins, 90 
eroasing of fibers in, 92 
diffusion of stimuli in, 92 
examples of, 92 

hypoebundriams not manifested 
by, 93 

litysteria not manifested by, 9.') 

' in neuralgia, 146 

physiological relationship between 
areas of, 94 

relation between irritated and 
sympathetic points, 93, 94 
Astfaenopie disorders, 330 
Aatigmatism, 330 

Atrophy, of liver, acute yellow, 561 
. of museles, in neuralgia, 146 
reanIHng from pain, 135 
Aqditory canal, extamol, pain in, 
333 


Autonomie aymiMtlMtio nv^P^a 
system, 12 
Autususo^tion, 116 
Autosuggestive aenaationa, 75 
Antotoxie snbataneea eauaing ^ nen- 
rali^ 141 

B 

BadlUis pyocyoneui^ 333 
Back, localising center for pain in, 
296 

Back imins, due to heart and aorta 
affcotiona, 301 > 

due to hysteria, 304 
due to intestines, 302 
due to kidneys, 302 
due to liver and gall * bladder, 
;192 

due (u lung affections, 300 
due to inetiHtrnatiun, 303 
due to prcgrianny, 303 
due to spinal cord lesions, 207 
due to static foot errors, 304 
due to stomach affections, 301 
due to uterine disorders, 726 
due to vim*ernl lesions, 208 
in anemiii, 304 

indicatioiih from, in different re¬ 
gions, 312, 313, 314, 315 
muscular, 29G 
in niyal^a, 297 
of chlorosis, 304 
oyer the coccyx, 300 
referiwJ, 300 

from genito-urinary organs, 304 
fn>m uvury, 303 
from pancreas, 303 
from spleen, 303 
from uterus, 303, 304 
rheiimatie, 206 
vertebral, 209 

Bacteria, prodoetive oi muscular 
pain, 218 

Belladonna, tenninol anesthesia by, 
67 
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Bile duct, lwi«t of, from liver die- 
placetnent, 559 
Biliary cirrhosis, 554 
Biliary colie, iii;;chtioii of food and 
drink, eiTe<;t of, cattc cited, 
574, 575 

Biliary pusHti^eK, cancer of, 577 
Bladder, udlieeioiiH enconipaRsing, 
(i84 

unatoiiiy of, 972 

cord /oncK in relation with, 974 
(liHeaHCK of, eniiKing pain, 979 
diHtontion of, 984 
foreign bodiuH in, 991 
general iKjnsidorations of, 972 
inllammation of. Sre ('ystitis. 
nerve supply to, 972 
ruplnf% of, 985 
tiibcnudoKiH of, 990 
tuinorM of, 989 

Bladder disewiso, assiH'iated synip- 
toina of, 982 

difTcrential diagnitsiu of, 083 
tendernesH in, 98] 

Bladder ktsioiiH, dilTcrential diag¬ 
nosis of, 989 

Bladder pains, causes of, 979 
ebaractur <»f, 978 
cold air, elTwt of, on, 981 
diseases eausing, (183 
drugs, «>IT(h*1 (»f, on, 981 
foiHl and drink, in relation to, 981 
location of, 978 
position of patient in, 980 
production of factors inOuenciug, 
981 

refeivnee areas of, 975 
rellecteil, 97!1 
time of attacks of, 980 
urinary, relation to motion of, 
9S1 

Bladder tuberculosis, associated 
symptoms of, 9i)l 
causes of pain in, 990 
character of pain in, 990 
location of pain in, 691 


Bladder tuberculosis, prodni^. 
pain in, factors influeJ' 

991 

time of pain in, 691 

Blood, changes in, causing pain, 247 
.deirreased alkalinity of, causative 
factor of pain, 28 
diminution of supply of, caosini? 

pain, 248 ^ 

diseases of, 248, 240 
inci'cased supply of, causing pain, 
247 

Raynaud’s disease of, 248 

Bhiod pressure, elevotion of, in 
labor, 121 

in measuring intensity of pain, 
120 

hyperemia consequent upon varia¬ 
tions in, 92 
incrc‘ase of, 251 

sudden alterations of, causing 
pain, 29 

Blood supply, determining suscepti¬ 
bility of an oi-gan to pain, 
113 

Blushing, 124 

Bones, cause of pain from motion 
of, 117 

changes in structure of, 231 
frtH'doiii from pain in, 113 
liwioiis of, diiforeiitiated from in¬ 
durative headache, 267 
from those of the overlying 
structure, 229 

Bone pains, character of, 228 
continuous, 227 

diagnostic value of diurnal varia¬ 
tion in, 228 

differential diagnosis of, from 
bursitis, 233 
from hysteria, 234 
from neurotic ostalgias, 233 
general considerations o^ 226 
generalized, 232 
in carcinoma, 233 
in chloroma, 233 
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Us, in Imnatopoietie system 
sions, 233 

leontiasis ossea, 233 
’'in lympha^noma ossiuin, 233 
in myeloma, 233 
in osteitis deformans, 233 
in sareoma, 233 
in spun, 233 
localiz^, 228 
in contusions, 230 
in fracture, 229, 230 
in new fsrowtiis, 230 
in periosteal lesions, 229 
in traumatism. 229 
pressure, intcmiittent, 227 
septic in%*oIven)ent in, 231 
spontaneous, intennittent, 227 
syphilitic, dull achiii}* character 
of, 228 

nftcturnal a|!:f!Tnvation of, 228 
tuberculous nocturnal agip'avatiou 
of, 228 
types of, 227 

Bony pnicesses, neuruifna from, 
142 

Bowel, colic of, p:as with, .486 
distention of, 491 
inflaiuination of, 484 
involvement of adjacent struc¬ 
tures in, 486 
peristalsis with, 486 
symptoms of, 486 
tenderness urith, 486 
obstruction of, absence of pain 
in, 495 

causfs of, 492, 495 
pain of, areas of tenderness in, 
372 

distinpruisbed from hernia, 372 
^ue to distention by fpis, 373 

Brachial neuralgia, 147, 150 
associated symptoms, 161 
bilateral pain in, 155 
braebial plexus ^aa neat of, 150, 
151 

* dianeter of pain of, 159 
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Braebial noiimlida, differential diag¬ 
nosis of, 155, 158 
table of, l(i2, 163 
distribution areas of, 151, 152, 
153 

localization of, 158 
location of pain in, 159, 160 
tenderness in, 161 
iiniinteriil pain in, 155 
Bracliiai plexus, area of distribution 
of, nerves dorivetl from, 152 
description of, 150, 151 
distribution areas of cords com¬ 
posing, 155 

of cutaneous nerves of upper 
limbs, 154 

neuralgia from lesions in, 150, 
151 • 

Braciiiiilgin, brachial neuralgia, 150 
Hriuii, ahscras of, ns cause of hoad- 
nchc, 271 

difTercntinl diagnosis' of, 195, 
196 

headiiclio and other symptoms 
of, 181, 182, 190, 191 
origin of, 181 

Hneur>’sm of nrlorics of, 187 
heinfirrhiiges, diiTcrentinI diag¬ 
nosis of, 106 

pain in logs as forerunner of, 
305 

hyperemia of, 181 
metniKdism, disturbance of, in 
hysteria, 77 

pain in flis<{UHOM of, 140 
parasites of, 187 
syphilis of, 188 

suluitanec, diseases of, unaccom¬ 
panied by headaches, 178 
'lieadadies originating in, 176, 
177, 178, 179 

syphilis of, differential diagnosis 
of, 196 

tumor of, causing headache by in- 
traeranial pressure, 270 
diagnostic symptoms of, 270 
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Brain, differential diagnosis of, 105, 
107 

headache and rdher symptoms 
of, IH2, 100,191 
tumors of the base of, 186 
Break'bone fever, backache with, 
208 

Breast, carcinoma of, 250 
diseases of, table of, 260 
paitiH, fsirrelation through uervous 
system with uterus of, 715 
pains in, 258 

Bright’s disease, tiiceralion acooro- 
panyiiig, 500 
Bronchitis, acute, 705 
Burns, ulcers following, 489 
Bursitis, distinguished from bone 
pains, 233 


Calculus, pn)grcss of descent of, 
610 

Calculus pain, clmrncter of, 658 
etiology of, 655 
locution of, 650 

Cancer, of the biliary passages, 577 
of the pancrens, 401 
of the stonincli, 452, 453, 454, 455 
of tlio uterus, 744 
of tho vulva, 756 

Carbolic acid, terminal anesthesia 
by, 67 

Careiiionui, effect of ingestion of 
foojl in, 116 
of the bones, 233 
of the breast, 250 
of the gull bladder, 57 
of the larynx, :158 
of the rectnin, 507 
of the stoniaeh, 455 

Canliac disease, diffeix'ntial diag¬ 
nosis between intenaxstal neu¬ 
ralgia and, 781 j 

Cardiac pain, degeneration of car- | 
diae ganglia as cause of, 782 [ 


Cardiac pain, mitral regn 
as cause of, 782 
raising of iotmvenirientar I 
sion as cause of, 782 
origin of, cardiae, 782 
gastric, 7S2i 
Cardiospasm, 436 
cause of pain in, 437, 438 
character of pain in, 438 
contraction in, 437, 438 
tension pains of, 437 
Caries of the vertebral canal, 210, 
211 

differential diagnosis of, from 
neurasthenia apd hysteria, 
210 

Catarrii, of middle ear, 339 
Catairlial ulceration of the intes¬ 
tines, 489 ^ 

Cartilage, lack of pmn in, 113 . 
(Caudal lesions, 209 ( 

Cell areas, superimposition of, for 
motion and sensation, 10 
Centers of memory, for pain, 24, 

Centers*of motion, 173 
of perception, for pleasure and 
pain, 21, 22, 23 
of sensation, 173 
of the senses, 173 
Central ganglion, tnmors of, 185 
Central nervous system, 172 
anatomy of, 173 

back pains connected with, 208 
courses of 6bers of, 174 
diseases of, 179 
origin of headache, 175 
thalamic pains of, 198 
tumors of, 183 
Ceptors, noci-, 29 
nocuous. See Nod. 

Cerebellar abscess, 339 
Cerebellar ataxia, symptoms of, 185 
Cerebellum, as a aensoiy organ, 11, 
12 

tumors oi^ 185 
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artirioBokfrada, beadaehe 
*^a8 ayinptoin of, 274 
lebfa] eongeatioa, aa oaoae of 
headaebe, 272 

brain fluid inereased by, 272 
due to inereased arterial pTes> 
sure, 272 

predkipadng faetora to, 273 
Cerebral bepiorrhage, differential 
I dtagnoda of, 1S8 

Gerd>ral tumoiv aa a eanae of head* 
aebe, 269 

Cerd>ro8pinal flbm, of the abdom* 
inal viaeera, 3'^ 

Cerebrospinil fluid, inereoae of, 
causing beadacbe, 276 
'Cerebrospinal syatom, development 
of, 32 

Cervical lesions, 209 
Cervical stenosis, dysmenorrhea 
from, 729 
Cervicitis, 742 

Cervix, spasmodic contraction of, 
.730 

ulceration of, 743 
Cervix uteri, sensibility of,'709 
Cheeks, pain in, 418 
Chemical action, as stimulus of sen¬ 
sation, 5, 6 

Chemical changes, pain due to, 27 
Chemical irritations, parenchyma¬ 
tous pains from, 88 
Chemotropism, 1 

Chest, localising center for pain, 
310 

pain in. See Chest pain, 
thoracic walls of, 760 
Chest pain, causes of, 310, 760, 767 
diagnostic points on, 768 
from diseased lung, 767 
from stomach distention, 766 
Chest wall, localization of pain in, 
767 

Childinrth, normal, 738 
Chloral, effect on blood preeaure ele- 
vatioD, 120 


Chloroma, 233 I 
Chloroaia, baek .pdna of, 304 
symptoms of, 181 . 

Choked dUsc. Siu Papilledema. 
Cholangitis, 672' 
eatanhal, 577 
suppurative, 577 
Cholecystitis, 569 * 
aceoroiuinying gallstone, 576 
distingu&hed from gastric ulcer, 
450 

Choroid, pain in, 328 
(Mcatricea, neuralgia from, 142 
Ciliary body, pain in, 3^ 326 
Cimia intestinalis, 2 
Circulation, affection of, by paii^ 
134 

Circulatory system t arteifea, 2i9 
blood supply, 247 
voiiis, 255 

(li'ciiiiiflex neuralgia, 147, J64 
causes of, 164! 

dtstingiiishcd from rlieumatism of 
shoulder joint, 164 
Cirrhosis, biliary, 554 
of the liver, 552, 554, 556 
ehnmie atrojdiie, 561 
('laudicatioii, intermittent, 251 
Clavicular pains, 310 
in extrauterine pregnancy, 392 
Coeaifi, cffotjts of, 119 
terminal ancKthesia by, 67 
.use of, 100 

Coitus, pain in, 717, 756 
Cold, causing pain, 28 
neuralgic pain from exposure to, 
142 

physical factor of pain, 118 
''Colds,” productive of mnacolar 
pain, 218. 

Colic, 436 

associated with uremia, 484 
causes of, 223, 481 
constant pain in, 483 
due to «ontracti<m, 223 
doe to overdiatte'Uon, 223 



878 


INDEX 


Colie, due to pressure, 223 
due to tension, 223 . 
due to traction, 223 
hypotheses of citiiKO of, 4,82 
intensity of, 483 
interiiiittent f>ain in, 483 
intestinal, dilTerenlial diafpiosis 
of, 484, 48.0 
duo to pliinihi.stii, 484 
witlsuit liowel lesion, 484 
l<M‘ation of pain in, 482 
niorpliin in, 120 

iniisciilar inovenietil in, 125, 126 
nocturnal pains of. 111 
onset of, 482 
pain of, .‘188 
posture in, 126 
pressiiAi in, 126 
type of pain in, 483 
variations of, 222 
Colitis, clirunie, .002 
mucous, .Ott.'l 
uleenitive, 001 
Colon, diKplaeeiuent of, 003 
distent ion of. 001 
infeetivo stales <ir, 001 
innaiiiiualion of, 001 
spasm of, 002 

tumor formation due to displace¬ 
ment of, .00.0 

Colon spasm, de.seriptiou of, 470 
Colonic disease, elTwt of in^(»ttion 
of food in, 116 

Colonic involvement, in inte.stinal 
imin, .000 

(\)neenlric palpation, .304 
Cunduetin^ apparatus for pain, 20 
('onduotin^ OIhm's, pressure on, 20 
Cong:esfi<»n, arterial, 273 
causing: atteetions of nerve trunks, 
140 

cerebral, as cause of headache, 272 
Conjunctiva, discomfort from tear 
secretions in irritations of, 
324 

foreign bodies in, 324 


Conjunctiva, pain in, 322 
Conjunctivitis, severity of 

323 

stretching of the lid in, 324 
Consciousness, 4 
classes of, 5 
loss of, in anesthesia, 63 
from emotion, 133 
from pain, 132 
modifying pain production, 115 
objective, 5 
obtunded, 63 
senses in relation to, 5 
subjective, 5 

Constipation, colicky pains due to, 
509 

neuralgic pain due to, 500 
Contact, dependence of sensation 
on, 6 

Contraction, of a hollow organ, 
2.3 

('ontrury innervation, law of (Melt* 
zer), 388 

Contusions of bones, 230 
Conveying channels fur sensations, 
33 

deef), 37, 38 
epicritic, 37, 3S 
pi\>topathie, .37, 38 
superficial, 37 

(‘unvoliitions, of sensory area, 10 
('upper, as cause of neuralgia, 142 
Cord, pain in disea.ses of, 140 
Cord tumors, 05 
causing anesthesia, 65 
Curd zones, ai-eas of uiaximum ten¬ 
derness of, diagram of, 59 
diagram of, 55 
Cornea, erosions of, 324 
foreign bodies in, 324 
)min in, 322 
)>erforation of, 325 
sensibility to light in lesions of, 
3-23 

teor secretions from irritation of, 

324 
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Herpm, 325 
toxemia, 325 
ueal ulcers, 325 

brpora c|uadri{;eniiiia, tumors of, 

1«5 

Corpus callosum, tumors of, 184 

Cortex, absence of central objective 
pain in, 82 

difFerential diaipiosis between dis¬ 
eases of the thalamus and, 
203, 204, 205. 206 
interrelations between the thala¬ 
mus and, 200 

Cortical lesions, unproductive of 
pain, 82 

Cortical tissues, pain receptors lack- 
inf; in, 82 

Cowper’s pflnnds, inilamination of, 
703 

Cutaneous areas, relating; to spinal 
cord seipneiits, diagram of, 
56 

Cutaneous distribution of nerves, 
diagram of, 56 

Cutaneous hyperaiiresia, relating 
to areas of visceral disease, 
54 

Cutaneous scnsoiy' nerve 8U]>ply, 
diagram of, 49 

Cystaigia, 683 

Cystic disease, of the kidney, 645 
of the pancreas, 491 

Cysticen'us cerebri, 187 

C 3 ’ 8 titis, 685 

associated symptoms of, 689 
attacks of pain in, factors in¬ 
fluencing, 688 
character of pain of, 685 
location of pain of, 687 
referred pain of, 687 
tenderness in, 688 

Cysts, abdominal, 399 
of the breast, 259 
of tbe liver, 553 
of tbe splera, 602 
ovarian, 38d, 753 


D 

Defecation, phj'sical factor of pain 
in, 117 

Deflected pain. See Reflected, 104. 

Delayed pains, 34, 111 

Delirium tremens, differential diag- , 
nosis of, 197 

Deranged metabolism, oauaing neu- 
rnlfpa, 141 
in iufluonsa, 141 
in senility, 141 

Deterioration, physical, causes oi^ 
134 

Diagnosis, cam in, 410 
errors in, 410, 411, 413 
intensity of pain a factor in, 114, 
120 , 
manual reproduction of pain in 
an organ in forming a, 132 
sensory examination in forming 
a, 1.32 

Diaphragm, crippling of, from ab¬ 
dominal luiins, 394 
pull on, from liver displacement, 
558 

Diarrhea, with inlostinal pain, 475 

Digestion, physical factor of pain 
in, 116 

Dilatation of pupils, by pain, 73 
causes of, 125 
drugs causing, 125 
means of mousiiring pain inten- 
‘ sity, 120, 125 

Dilatation of the stomach, acute, 439 
from pyloric spasm, 438 

Diphtheria, pains of, 352 

Displaced kidney. See Movable 
kidney. 

Displacement, of tbe ovary, 749 
of uterus, 726 

Dissociation of pain and touch, 32, 
33, 34 

Distention, in intussusception, 498 
of the bladder, 684 
of the bowel, 491 
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Dutention, of the liver, 551 
Distribution areas, of nerves from 
lumbar plexus, 52 
of nerves from sucral plexus, 53 
• of peripheral sensory fibers, 50, 
51 

of snemi and lumbar segments, 
diagram of, 57 
of sciiw»ry fibeis, 51, 64 
Diurhal pains, 110 
Diversion of attention modifying 
pain production, 110 
Dorsal lesions, 209 
Dorsal nerves, diagram of, 54 
Dreams, subjective pain in, 75 
Dream state, pain pcnteplion in, 31 
Duct disease, ciToct of ingestion of 
food in, 116 
Ducts, genital, 099 
Duodenal uh*crs, 489, 490 
distinguished from pyloric, 450 
ingestion of food in, lit) 
pain of, 388 

Drugs, analgesia pnaliieed by, 03 
pain ])roduction modilie<i by, 119 
predisposition to neuralgia by 
H8C of, 143 

Dysenteric priKditis, 507 
DysmonoiTlieii, causes of, 729 
difTorontial diagnosis of, 757 
membrunous, 730 
ovarian, 734 
prevalence of, 728 
Dysphagia, in phaiyngeal affec¬ 
tions, 35.3, 354 

in tiiberunlous laryngeal ulcers, 
35.8 

Dyspnea, in the alimentary tract,* 
425 

E 

Ear, aeute otitis media of, 335 
external, 332 

foreign bodies in the external 
anditory canal of, 334 
frost bite of, 333 


Ear, furuneulosia of, 333 
herpes of drum of, 335 
labyrinth diseases of, 340 
middle ear, catarrii of, 339 
chronic discharge from, 336 
complications of disease of, 
337 

disease of, 335 
position assumed in lesions of, 
334 : 

pus in, 337, 338 
suppuration of, 337 . 
myringitis bullosa, 335 
othematoma of, 332 
otitis externa diffusa, 334 
otemderusis, 339 
pain in diseases of, 332 
in drum membrane of, 335 
in external auditoiy oabaf of, 
333 

severity of, 332 
perichondritis of, .3.32 
reference areas for pain of, 335 
referred pains of, 340 
timuirs of, 333 

hx'topic pregnancy, epigastric pains 
from, 397 

Kcxema introitus, pain caused by, 
342 . 

l<]doma, presence of, in kidney area, 
018 

Klectrio current, anesthesia by, 65 
Electrical n^aetioiis causing pain, 28 
Electricity, faradic current of, 118 
measuring pain by, 130 
physical factor of pain in, 118 
static spark of, 118 
Enibulisin, 198 

differential diagnosis of, 106 
of mesenteric arteries, 353, 254 
Emotion, 14 

fatigue resulting from, 78 
loss of consciousness from, 133 
Emotional pains, 76 
Eknotional shock, inducing faystmi- 
cal pain, 79 . 
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modifyiiig pain prodne- 

it, U6 

iMmena aeeompaiiyingr, 133, 
133 

physical reanlta of, 30 
Empyema, aoate, diagnosis of, 348 
^seaaes in body related to, 344 
headaches arising in, 343 
treatment of, 348, 349 
Encephalitis, from rieetrio current, ' 
65 

Encephalitis hannorrhagica, differ* 
ential diagnosis of, 196 
Endarteritis obliterans. - See Inter* 
mittent claudication, 248. 
Endocarditis, differentiation between < 
acute and chronic and re* 

. enrring, 780 
EndlSigmous analgesia, 61 
Endometritis, 730 
character of pain in, 741 
diagnosis of, 742 
dolorosa, 731 

involvement of adjacent structures 
in, 741 

tenderness, demonstrated by a 
sound, 741 

Endometrium, fissured state of, 734 
sensibility of, 709 
Endonasal operation for neuralgia, 
350 

Endonasal therapy, uses of, .342 
Endurance, complaints of patients 
compared with, 120, 123, 124 
Enlarged uterus, neuralgia from, 
142 

Enteralgia, 476 
mistaken diagnoses of, 476 
Enteroptosis, effect of constipation 
in, 118 

Entaroeposm, 478 
causes of, 480 

mistaken diagnoris of, for peri* 
tonitis, 480 
primaiy pain ot, 478 
ae e ond a r y pain of, 479 


Enterospasm, tenderness aasoeiated 
with, 483 

Eosinophilia, diffSerentiated fri>m 
acute polymyositis, 221 
Epieritio fibers, 37, 38 
Epieritio system, 37, 39, 47 
of Head, 12 

Epididymis, pain in, 699 
Epigastric heniia, 375 
distinguished from gastric ulcer,* 
450 

Epigastric pains, character of, 308 
lesions cansing, 396, 397, 398 
organs causing, ,‘197, 398 
suspected lesions in diagnosis of, 
398 

Epigastrium, lesions causing pain 
in, 390, 397, 398 • 
organs causing pnin in, 307 
Epiphyseal (listutse (Marburg, Jel* 
liffe), 224 

Eluilibriuni, toss of, from pain, 134 
p]rylhroriielnlgi.'i, 2.32, 2.53 
Esophagus, effect of ingestion of 
food in disease of, 110 
hyperestliesia of, 424 
localization of pnin in, 425 
obstructions of, 425 
pain ill, 424 
paresthesia of, 424 
h^ithesicimeters, (>8 
Ether, cOects of, 119 
Evolution, factor in relation of pain 
*' to other sensations, 31, .32 
Exogenous analgesia, 01, 63 
Exposure to cold, neuralgic pain 
from, 142 

External ear, trauma of, 332 
External senses in the fetus, 12 
Extracranial head pains, 265 
Extradural abscess, differential 
diagnosis of, 105 
Extrahepatic disorders, 557 
Extraneunil causes of neuralgia, 
142 

Extraparenebymatotts pain, 557 
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Extrauterinc preprn«n<'y, flifTerential 
f]iac 7 ioKis of, 747 
pain in, 740 
ExtriiiKic iin;il^^(!s>a, 63 
Extrinttic factoi-s iiK>dif>ing pain 
prodiu'tioii, 116, 118 
ExtrcK*pptor sense organs, 12 
Eye, aetiori of stiniuli on retina of, 
310 

nstlienojiie disordera of, 330 
astigninfisni of, 330 
eonseiiMisness of normal retinal 
slinndi of, 310 
diurnal pain of, 110 
fifth nerve the seal of .sensation 
in, 317 

intensity of pain in, 310 
laerimiflion. 317 
normal retinal stimuli to, 310 
liainftd stimuli to, 310 
pain in, diagnosis ha.stsi on locali¬ 
zation of, 318 
duration of, 317 
etiology of, ;tl7 
in the ehoroid, 328 
in the ciliary body, 32") 
in the conjunctiva and cornea. 

in the iris, 320 
in the lids, 318 
in the optic nerve, 328 
in the retina. 328 
in sclerotic coat, 327 
in surroundings, .322 
hH'nIization 4if. 318 
({unlity of, 310, 317 
phthisis of, 328 

rotlex phenomena eunneeted with, 
318 

soiKsations «)r, disagreeable and 
Itainful, 310 

signiticanee of pain in diseases 
of, 310, 318 

tender pn'ssure points of, 322 
topography of. 317 
trigcuiiiuis irritation uf, 317 


Eye, various painful distn 
of (Rieischowsky), * 33 
Eyelids, as source of pain, 318 
diagnostic value of pain locaii 
fiun in, 319 

herfies zoster of, 319, 320 
innaniination of, 318 
neuralgia of, 320 
Eye inuseic, rheumatism of, 328 
“Eye-strain," 331 

P 

Faeiul expression indicating pain, 
127 

Faeios, Hippocratic, 127 
4 »f peritonitis, 127 
simulation of, 128 
Faetors modifying pain profluction, 
113 

Fallopian tubes, neiite hyperemia 
4)f, 713 

intlainiiuition of. See Tubal in- 
thuiiniation. 
nerve snp|>ly to, 707 
pain ilne to disea.se of, 744 
tubal eomlitions causing pain in, 
744 

Fatty tissues, Hdi[>nsu dolorosa, 224 
pain in, 224 

Fear, vasomotor collapse from, 
133 

Febrile lierp(>s, of the cornea, 320 
of the {tharyiix, 332 
“Female eoniplaint.*’ 712 
Femoral luTiiin, 373 
Fetus, external senses in, 12 
Fihei's. imdor, 174 
.siMi.sory e«>ndiieting, 174 
Fibroids, of tl)e uterus, 744 
Fissure, of the lips, 418 
of the nipple, 239 
of the tongue, 421 
f'itz's nile in pancreatitis, 488 
Flat-foot, radiated pain of, to knee, 
305 
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ot disease, neuralgia (Mor¬ 
ton’s) in, 169 

symptoms of tbe motor re- 
Ifion, 183 

FoUieulitis, pain caused by, 3-12 
<'orci|;n bodies, in the car, 334 
neuralgia from, 142’ 
sensation of, in pharynx with 
carcinoma of base of tongue, 
355 

Fracture, 229 

elicitation of pain in, 2.‘)0 
of the thorax, 794 
Freezing, anesthesia by, 6U 
Frontal lobe, tumors (»f, 184 
Funetiunni pains, abilominnl, 409 
Furunculosis, causes of, 333 
manifestations of, 334 


O 

Gall-bladder, adhesions of, .563 
back pains referred from, 302 
colic of, 562, .5<J8 
carcinoma of, .571 
defecation in disease of, 118 
infwiion of, .563 
inflammation of, 563 
ingestion of food in disease of, 
116 

location of piiiii and tenderness 
in disease of, 72 
new growths (»f, .571 
iion-malignant grourths of, 572 
overdistentioii of, 562 
sarcoma of, 571 

Gall-bladder colic, causes of, .548 
distinguished from gall-duct, .578 
hysteria distinguished from, 572 

Gall - bladder disease, associate! 
pains of, 566 
etiology of, 562 

Garil-bbidder pain, diagnosis of, 563 
differential diagnosis of, 564, 567 
diseases caunng, 56S 


Gall-bladder {min, ingestion of food 
causing, 546 
radiation of. 566 
roforml, .567 

reflex tenderness with, 567 
tenderness in, 563 
Gall-bladder and ducts, epigastric 
pains from lesions of, 397 
Gall-duet colic, associated symptoms 
of, 576 

Gall-duet pain, character of, 573 
elaNsiflcatioii of, 573 
etiology of, .572 
liH'ation of, .573 
paroxysms of, 573 
Gall-ducts, ohstructioii in, 672 
Gnll-slotifl colic, 575 
ditTcrential dinguosis 577, 579 
Gall-stone pain, 549 
Gall-stones, 568 

choli'cyslitis accompanying, 670 
nocturnal pains of, 111 
persistence of pain after removal 
of, 142 

Galvanic current, clTcct of, in neu¬ 
ralgia, 145 

Gangivno <jf the viscera, 417 
Guk ahscess, ,3.38 

GasKcnnii ganglion, neuralgia from 
lesions in, 148, 149 
Gastralgin, 431 
abdoiiiiiial pains of, 409 
.descripliori of, 4.32 
nervous, distinguislicd from ulcer 
and cancer, 452, 4.5.3, 454, 
4.55 

Gastric ndhesionK, diagnosis of, by 
pressure, 369 

Gastric area, reflexes felt as pain in, 
4.33 

Gastric carcinoma, causes of pain 
in, 4.57 

infection in, effect of, 456 
local disease with, 458 
location of, 456 
lymphangitis with, 458 
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Gastric cardnoma, fiosture of pa¬ 
tient ill imidiidion of pain 
in, 450 

ayroptoiiiH of, 455 
OaHtric erodonM, 442 
Oaatric mucoMa, excess of acids on, 
effect of, 435 

Gastric pains, np[»earunce of, 430 
assodnled syiiiptonis of, 431 
character of, 429 
confused diuf'noses of, due to re¬ 
flexes, 434 

distinction ■ between (rasiric and 
nervous orif^in of, 433 
duration of, 4rt0 
inj^'estion of food in, 430 
previous attacks of, 431 
reforroci pains compured with, 
401 

rcHcx origin of, ditbculty in dis- 
tin^uishiiif', 434 

resistance of nervous systems to, 
4:i3 

severity of, ns a syniptoui, 42!t 
Gastrie ulcer, ubstmee of pain in, 

443 

cause yf pain of, 443 
chaiiicter of, 144 
eoiidilions amuiipanyin^ and as- 
S(H*iated witli, 44S, 449 
dinj^nosis of. 449 
diagnostic symptoms of. 45.S 
diet producing' or iiicrensiii^ pain 
of, 447 

distin^ruisliinj; eharaeteristics of, 

444 

due to metastasis, 45S 
histtiry of, 448 
injiestion of ftnul in. 110 
lesions mistaken for, 450, 451 
location of pain and tenderness 
in, 72 

pain after cure of, l42 

pain of, 388 

pathology of, 442 

position in, change of, 447, 448 


Gastric ulcer, relative posit? 
pain to site of, 442 
tenderness elicited on palpatli 
in, 445 

tenderness of, 445 
time of onset of, 444 
Gastritis, acute, 440 
character of, 441 
subjective pain of, 440 
chronic, 442 

Oastro-intestinal tract, pains of, 
diurnal, 110 
Oastmmyalgia, 431, 432 
predisposingf causes of, diseases 
acting as, 433 
symptoms of, 432 
Oastroptosis, 431 
Generalised pains, 93 
Geniculate ganglion, 141 
Genital organs, female, pain in, 706 
.nensihility to ordinary stimuli, 
709 

male, pains in, 698 
Genital pain, sympathetic, in breast 
and wdput, 715 
in head, 715 

tendency to, on left side,713,714 
Genitalia, female, anatomy of, 706 
dilTerontinl diagnoses of, 725 
iien-e supply to. 705, 706, 712 
(•euito-uriuary <irgaiis, back pains 
refened fnnn, 304 
Gesturf^ iudientiiig pain, 128 
Girdle pains, 95 
Glamls, general, 257 
mammary, 257 
mesenteric, 261 
thymus, 261 
thyroid, 261 

Glandular organs, parenohymatons, 
pain in, 87 

Glandular structures, 257 
Glandular tissues, 257 
Ohms penis, pain in, 704 
pain in, from prostate eongaation 
and inflammaticni, 701 



INDEX 


B) aenti^ 329 
117 lund secondary, 327 
burce of pain in, 318 
system of secondary, 325, 326 
^Globes, sunken, 329 
Glnesitia, 422 

^Qlnssodynia, classification of, 422 
Uonocoeens infection of shoulder 
joint, 304 

Gonorrheal arthritis, 2^18 
Gout, nocturnal pain of, 110 
Gouty hip joint, distinguished from 
sciatica, 245 

Gray matter cells, nerve fibers aris* 
ing in, 42 

Groin, incidents of pain in, from 
above and below, 96 
Growing joints, symptoms of, 241 
Growing-out {mins of children, 229 
Gumraata of the lectuin, 507 
Gummatous masses, similority of, 
to tumors, 212 


Habit headache, 289 
“Habit pains,” 80,142 
Hair, effect on, fif neuralgia, 146 
excessive weight of, as cause of 
headache, 265 
lack of pain in, 113 
Happiness, phenomena resulting 
from, 133 

Head, hyperalgesic zones of, 290' 
localizing center for pain, 262 
overwork on, effect of, 265 
pain areas iu, table of, 263 
referred pains in, 264 
sense of pain in, 264 
sense of pressure in, 264 
Headache, absence of, in diseases of 
the brain substance, 178 
associated with, aneuiysm of the 
brain arteries, 187 
brain abscess 181, 190, 191 
Imun tumor, 182, 100, ,191 


Headache, associated with,ehloro 8 U|, 
181 

chronic anemia.of the brain') 
181 

diseases in general, 177 
hydrocephalus intemus, 187 
hypci'cmia of the brain, 181' 
hysteria, 188, 190 
leptomeningitis purolenta, 180, 
190, 191 
leukemia, ISt 
neurasthenia, 189, 190 
pachymeningitis interna hanaer- 
rhagiea, 179, 180 
parasites of the brain, 187 
pernicious aneinia, 181 
syphilis of the brain, 188, 190 
tuberculous ineniugitii, 180 
tumors, 183, 184, 185, 186 
diagnosis of, 265 
constancy of intermittent (peri¬ 
odic), 286 

in brain and meningeal disease, 
190 

of recent origin: infectious 
disease, 281 

inlraeratiial lesions, 282 
tuxcniin, 282 
truiiniatisin, 282 
of remote origin; alimcntaiy 
trael, 28} 
anemia, 285 

brain ttimors ami abscesses, 
•284 

cerobrui arteritis, 285 
ears, 284 
eyes, 282 

kidney lesions, 284 
nose, 283 

(isychical strain, 285 
B i n u s disease (accessory 
nasal), 284 

diagnostic value of, as a symp¬ 
tom, 177, 178 

differential dtagnosis of, in brain 
and meningeal disease, 195 
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Headache, due to brain substance 
affectioiiH, 170 

duo to distuiKcs of the brain and 
mcninKOK, 102 

due to cinpyeiiia of the sinuses, 
'M:\, 344 

due to hypertrophy of middle tur¬ 
binate of nose, 349 
due to irritnlioii of orj'ans of spe¬ 
cial Konw', 277 
due to nasal stenosis, 342 
duo to iiHsal tumors, 347 
duo to obslructml simisas, 345 
due to sphcnopalutino diseases, 
:W5 

duo to vis<*cral disease, 17(1 
external influenci>s of, in diseases 
of<^ the brain and incnin^os, 
303, l‘)4 
frontal, 1!)2 

hcmicranic, ISO, 101), 101 
indurative, 2(>5 

intensity of pain of, in disi'ases 
of the brain and nienin^ts, 100 
locali/ation of pain of, in dis¬ 
ease’s of the brain and nien- 
inpes, 1!)2 
Iyni]d)atic. 200 
oripin of, 175, 17(5 
postures assumed by ]>alients suf- 
lerinp fnmi, 200 
tension of pain of, in diseases of 
bniin and meninpos, 102 
therapy for, 104 
toxemic, 271 
unilateral, 102 
Head jniin, causes of, 205 
due to the alimentar^' tract, 284 
duo to anemia, 272, 2S5 
duo to brain tumors and abscesses, 
270, 271, 2S4 

due to cen’bral arteritis. 285 
due to cerebral conpestion, 272 
due tp cerebrospinal fluid in¬ 
crease, 270 
due to the ears, 284 


' Head pain, dne to the eyet^ 
due to hyper blood-tensioni 
274 

due to increased venous presaur 
274 

due to induration of muscles, 
265 

duo to kidney lesions, 284 
due to nieniiipitis, acute, 271 
due to metabolism, 268 
duo to miisfdo lesions, 265 
due to nasai conditions, 283 
due to ner\'e involvement, 268 
dne to neuraipia, 268, 278 
duo to neuritis, 268 
due to ]Tachynieninfptis, 271 
due to psychical strain, 285 
due to sinus (accessory nasal) 
disease, 284 
duo to skill lesions, 265 
due to toxic irritation of the 
cerebral cortex, 279 
headaehe, 265 

mcninpoal chanpes as a cause of, 
funetional, 260 
orpanie, 271 

oripin of, extracranial, 265 
intraernnia], 260 
projected, 268 
ifferml, 260 

referreil fiinii the viscera, 290, 
201, 2})2. 293, 204, 295 
rctlex, 260, 277 
rheuinntio, 270, 280 
toxemie, 271 

Ilearinp, protoi’live reflex action of, 
323 

Heart, back pains due to affections 
of, .301 

dilatation of, 781 
nene supply to, 774 

Heartburn, 435 

Heart disease, diagnosis of, by 
means of loeatiou of referred 
pain, 774 

general considerations of, 773 
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e, hyp«ra]g<esifl, impor- 
'/tance of, as a symptom, 7S0 
fperalgesio zones in, location of, 
777, 778 

prominence of, 776 
pain in, 775 
referred pain in, 775 
Heart pain, intmeardiae lesions as 
canses of, 782 

Heat, physical factor of pain, 28, 
118 

Heel pains, 306 

Hematoma of the dura mater. See 
Pavhyineniniptis interna 
hmmorrhninea, 179 
llematoinyelia, 210 
Hcnmturie nephraltria, 620 
Hemianesthesia, 184, 185 
iiupairiiient of tumM!!* necotnpariy- 
ing, 1.*I5 

transference of, in hysteria from 
one aide of iKidy to other, 77 
Hemianopsia, 184 
Hemichorea, 185 
Ileniieratiin, eye pain from, 321 
Hemieranio headache, 189, 100, 

191 

HemiptcKia, 184, 185 
Heniupoitiu system, lesions of, 233 
Hemorrhage, in the adrenals, 259 
of the brain. See Brain heinor- 
rha^. 

cerebral. See (.’erebral hemor- 
rhajfe. 

easing of pain by, 26. 
into the meninges, difTercntial 
diagnosis of, 196 
pain from, in botly cavities, 20 
in body tissues, 2.5, 26 
of the peritoneum, 367 
of spinal cord, 209, 210 
Hepatic arter>’, twist of, from liver 
displacement, 550 
Hepatic congestion, 551 
associated symptoms of, 552 
Hepatitis, aeote, 557 


Hepatoptosis, 558 
description of pains of,' '560 
pt>sture in, effect of, 559 
hormlitaiy migraine, 286 
Ileniias, bowel pain with, 373 
causes of pain in, 371 
chronic eases of, 373 
diagnmtie. criteria of, 375 
distinpiished from bowel pain, 
372 

epigastric, 375 
femoral, 375 

increased pain by tension in, 368 
inguinal, 374 

mesentery, ns n factor in pain 
prodnetiun, 372 
nature of pain of, 371 
neur.'ilgia from, 142 * 

obstnie(i«m duo to, 499 
of the ovary, 74tt 
omental, .373 

pain as a symptom of, 373 
peritmicat irritatiim with, 373 
pi'essiire on iliuirigiiinul nerve by, 
372 

Hti*nngijiale<1, 374 
umbilical, 374 

Herpes, accompanying sacral neu¬ 
ralgia, 171 
corneal, 325 

fob rite, of the eoniea, .320 
of the pharynx, 352 
iiciiralgie, of the cornea, 320 
of'ear drum, .335 
of tlio lips, 418 
of the pinna, 333 
of the Ulitgue, 421 
Herpes eoniem iieurntgicus, ,320 
Herpes laryiigis, 357 
Herpes zoster, causes of, 320 
character of pain in, 319, .320 
disliiiguishod frc»m intercostal 
neuralgia, 165 
of the thorax, 763 
pharyngeal, 3.53, 354 
Heteroeuggestive sensations, 75 
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Heterotoxic xubstanceft, causing neu¬ 
ralgia, 141 
Hilton’a low, 220 
Hip joint, ankylosis of, 244 
gouty dcpnsita in, 245 
Hip joint obs(>cisM (intra-articular), 
tonsion pains of, 244 
Hip joint affections, rheumatism, 
505 

tuberculous, 305 

Hip joint disease, distinguished 
frrmi sciatica, 108 
llip joint pains, 240 
functional, 241 
in inflammation, 241 
in movement, 242 
radiating, 241. 

weight-boa ring, 241, 242, 243 
Ilipp<K*ra(ic facies. 127 
Hodgkin’s disease, pain in, 201 
Hourglass sloinneli, cause of pain 
in, 437 

Hunger hoadaclic, 111 
Hydatid disease of the kidney, 040 
Hydatids of the spleen, 0U2 
llydrocoplialus (chronic), dilTcren- 
liul diagntisis of, 1S7, ISS 
Hydrocc|)haIiis internus, 1S7 
Hydronephrosis, assiadattMl syrnp- 
liMiis of, (>54 
causes of, 053 
character of pain of. 0.53 
differential diagnosis of, 050 
in pregnnney, 054 
Hydrosalpinx, 744 
Hyoid, nderenee area for pain in 
ear, .*t!15 - 

Hyper bl<H>d-tensinn, headache due 
to, 273, 274 

Hyperoeidity, itulief of, from alka¬ 
lies, 119 

Hypemeidiiy pains in stoniaeh. Ill 
Hyperalgesia, 47, 01, 67 
accuracy of loeatixatioii decreiisod 
by. 70 

hpimndioial, 525 


Hyperalgesia, areas of, 
cutaneous, relating to 
visceral disease, 54 
dilatation of pupiia in, 09 
follosdng anesthesia in hysteria,^ 
77 

from intercurrent infection of vifh 
cera, 70 

in reflected pains from the vis¬ 
cera, 106 

of the tongue, 421 
referred, in uterine segments, 734 
temperature and touch in, 35 
tenderness differentiated from, 
70, 71 

testing of, in a part, 68 
thoracic, 761 
zones of, in the skin, 09 
in the viwera, .'184, 385 
Hyperalgesic zones, origin of, 105 
Ilypen'hlorhydria, 434 
Hyperemia, 02 

of tlic brain, symptoms of, 181 
of the ovary, 749 
Hyperesthesia, 61, 08, 09, 70 
acearuey of localization decreased 
by, 70 

ap|>eiidieial, 524 
an‘aK of, in tissues, 69 

in the riseera (Mackenzie’s), 
38.5, aso 

attention to tissues in judjpng of, 
08, 09 

following anesthesia in hysteria, 
77 

fnnn influenza, 70 
in neuralgia. 143 
of uterine muscle, 731 
thoraeie. 761 

transference of, in hysteria from 
one side of body to other, 77 
Hyiiernephroma of the kidney, 646 
Hy(>erphoria, eye disturbances due 
to, 331 

Hyi^ersensitiveness of smise percep¬ 
tive centers,. 30 
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i headaebes, aasoeiiited 
aymptoms of, 275, 276 
stention of veiiM of brow or 
scalp la, 276 

geaeral consideration of, 274,275 , 
pressure points in, 275 
's^)ertn>phy of the prostate, 701 
Hypnosis, pain perception under, 
31 

subjective pain by, 75, 80 
Hypoalgesia of the viscera, 385 
Hypochondriac soues of tlie abdo¬ 
men, 396 

Hypophyseal symptoms in adiposa 
dolorosa, 225 

Hypophysis, tumors of, 1S6 
Hypotonia of (rlobe, 327 
Hysteria, back pains due to, 304 
basis of pains in, 76 
causes of, 76, 77 
differential diagnosis of, 190,197, 
199 

differentiated from caries of the 
vertebral canal, 210 
differentiated from lione pains, 
234 

distinguished from gall-bladder 
colic, 572 

importance of diagnosis in, 76, 79 
pains of, 216 
pressure points in, 79 
subjective pain caused by, 74, 
75, 76 

symptoms of, 188 
thoracic, 761 

Hysterical headache, 280 
Hysterical pains, abdominal pains 
considered with, 414 
areas of, most frequent, 79 
diagnosis of, 79 

differentiated from real pains, 79 
^ distiiiguished from pehie pain, 

no 

distribution of, 78, 79 
emotimial shock causing, 79 
,ili ehUdrea, 79 


Hysterical pains, negative. evid«m 
in diagnosis of, 70 
fmsitive cvidenee in diagnosis 
79 j 

relief of, by suggestion, 70 
Hysterical states, explanation of, 
76, 77 

Hysterics, subjective pains of, 74 


Idiocy, pain perception in, 62 * 

Tniagiimtiou of pain, 31 
TnriKioiis, 'ab<1omiimi, 415 ^ 

Tiidicnii, presom*o of, in urine, 406 
Tndicanuria with abdominal pains,* 
414 

Indiffereiiee, state of, 13 • , 
Iiiduratiiiii of head muscles as cause 

I 

of head pain, 265 
Indurative licndaches, associated 
syiiiptonm of, 267 
description oif pain in, 265 
development of (ho process of, 
265 

diognosod from bone diseases, 
267 

diagnosed frmn meningitis, 267 
dingiioHcd froni migruiiic, 207 
syniptoins of, 266 
Infancy, euiiscw of pain in, 410 
negligible diagnostic value of pain 
in, 410 

Infan't of the spleen, 001 
Infan'tuih, renal, 626 
Infection causing neuralgia, 143 
Infectious diseases, backache os a 
sytnploin of, 298 
Ititlummalion, api'iendicial, 517 
causing aiTcctions of nerve recep¬ 
tors, 140 
nen’c trunks, 140 
meningeal, causing headaches, 
271 

nasal, pain caused by, 342 
of abdominal wall, 361 



800 


INDEX 


InflamniatioQ of arterieH, 250 
of the bladder, 085 
of bonett, 220, 231 
of the bowel, 484 
of the broHKt, 258 
of tii(! tdieeke, 418 
of the colon, 501 
of the eH«>^>lin;;iis, 424 
of the ffnli-bladder, 503 
of the hi|» joint, 241 
of the joitds, 235 
of the ki<lney, 020 
of the kidney, acute. See Ne- 
idiritiN. 
ehronie, 032 
of the li|>K, 418 
of the perilotuMitn, 304 
of the teetinn, 5l)(i 
of the toii^riie, 421 
of the ureter, 070 
of the iiteriiM, 740 
of the veina, 25.5 
of viscera, aiiMuiiee of pain in, 
SO. 87 

tlioracie, 701 
Inllaniniatory pain, 84 
bei;iniiinv: of, in blond v(>ssels, 8t 
e.iMse of llirobbin;; in, S5, SO 
ciiaracteristics of, 87 
dull ache in Inter stag's of, SO 
iin-reasud size of huninn of ves¬ 
sels in, S4 

menus of eonveyanee of, ,84 
miction «*f, Sti j 

systolic pi’cssuix* increased in, S5 ' 
IntUiininatory states, elTwt of mo- , 
tion in, 110 

Inlluenzn, dei'nn$::ed nietnbolisin in, 
141 

hyi»eresthesin fmm, 70 
nouralpa in, 141 
severe neck pain of, 352 
slight pressure causing painful 
reaction in, 71 

Ingestion of food, associated with 
pain, 111 j 


Ingestion of food, effect of, 

116 

intestinal pain after, 472, 47 
Inguinal hernia, case of, cited. Si 
colicky pain in, referrotl to lower^ 
quadrant of abdoiueti, 375 
pain in, 374 ^ 

pressure on, effect of, 374 
Inherited predisposition to neu¬ 
ralgia, 143 

Inhibition, of pain sensation, 62 
of pereeption, 63 
Intelleet, niontal aetivity of, 13 
power of, to reproduce pain'by 
memory, 13 
Intensity of pain, 114 
algomctcrs in ‘ measuring, 130, 
131 

amount of morphin necessaty as 
indic.*itiou of, 120, 125 
aiipcarnnce of patient indicating, f 
120, 125 

as a stininlns. 114 
blood pressure elcvatiop indicat¬ 
ing, 120 

circulation indicating, 134 
complnints of patient indicating, 
120. 123 

depending factoiw of, 114 
dilatation of pupil indicating, 
12(». 125 

facial expression indicating, V2S7 
gestures indicating, 12.8 * . 

in spinal cord lesions.' 216 
irritability of nerves a factor in,, 
115 ‘ 

loss of equilibrium indicating, 
i:i4 

metdianical factors in measurings 
120, 129 

minima of, table representing, 
130 

motion indicating, 128 <. } 

motor reflexes indicating, 120^122 
nerve fibers involved, a faetorjo^'o 
115 
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of pain, pationt’a deserip- 
tion indicating, 120,128 
gpiratory system indicating, 134 
^'sensitiveness of patient a fSaetor 
of, 115 

trophic ehangas indicating, 134, 
• 135 

vasomotor signs of, 120, 124 
Von B^rey^s hairs in measnring, 
130, 131 

Intercostal neuralgia, 147, 164 
differentiation between ear^ao 
disease and, 781 <. 
distinguished from herpes soster, 
165 

distingnbhed from pleurisy, 165 
epidehiie of, 143 
location of jiain and tcndeniess 
in, 72 

posHire in, 127 
respiration in, 127 
Intercostal neuritis, 701 
Interference with areas of pain per¬ 
ception, 64 

Iptermcnstmal pain, 735 
Intermittent claudication, descrip- 
' tion of, 251, 252 
Intestinal adhesions, case of, cited, 
370 

Intestinal atony, effect of constipa¬ 
tion in, 118 

Intestinal diseases, pains due to, 401 
IhbwUnal obstruction, acute, 402, 
403 

' ' associated sj^nptoms with, 404 
cause of, 403 
chronic, 493, 494 

‘ Intestinal pain, associated sytnp- 
.** toms with, 474 
^ colonic, 500 

diagnostic points in, location of, 
460 

- diantea with, 475 

to eolonie involTement, 500 
:>Jdt[^*to!* pijpBBure ott adjddent 


m 

Intestinal pain, due to piirpant, 
402 

duo to traction of the ntesenter^, 
465 

due to. tubcreuloim intastina{ le¬ 
sions and leukemia, 460 . ’ 

duration of, 4i^ 
etiology of, 463 
general considerations of, 463 
glandular enlargement with, 476 
history of, 473 

ingestion of food followed by, 
472, 473 

lesions causing, 476 
localisation of, 467 
location of, 460 
rDinstntlar activity causing, 468 
of tlic aims, 500 • 

of the nsrtuin, 505 
onset of, indicot ions from manner 
of, 471 

peristalsis stininlation of, by food 
in, 472 

position of patient in, 472 
rectal, 505 
refemsl, 408 
reflected, 467 
result of, 473 

shock and collapse with, 475 
tendern<!SH with, d(sip, 474 
siiperflcial, 474 
tension as stiniuluH for, 465 
tumor formation with peristalsis 
’ in, 472 
types of, 470 
vomiting with, 474 
Intestinal secretion, disonlcrs of, 
480 

Intestinal ulcer, action of femd in, 
488 

intervals of freedom from pain 
in, 487 

location of, 487 
relief of pain of, 488 
severity of pain in, 488 
tuberculous, 488 
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Int«8tinal iilnoration, catarrhal, 4A0 
ayphililic, IHfl 
lyphoiilal, 488 

IntcKtiiicR, lMi<;k piiiiiK due tu, 302 
dejp'ee of xcnKitivciieHH of, to pain 
aliiniili, 388 

cpijKaHlnc; pain from ieHiona of, 
307 

fnnclionni diHturbancefi of, 477 
law of contrary innervation in 
(Melt/,or), *:W7, 388 
Icaioiis of’, cniiKin;' pain, 470 
iiicMoiitery of, 403 
motor diHturbaiiecK of, 478 
new $;n)WthH of, 4!t9 
noniinl Ktimuli n'oetiona of, 387 
pain in, duo to nciito iiidiim^tion, 
40 *^ 

due to K’nll-atoiies, 402 
due to bernin, 402 
due to olwtriiction, 401 
due to poiaoiiing’, 402 
due to renal calculus, 402 
duo to uroiuia, 402 
pi*(Hluctimi of pain in, 404 
W‘civt<iry <lislurbnnc«ai of, 477 
MpaHtit of, 470, 480 
Mtiinulua fur pain pnaiuction in, 
4(»3, 404, 4tir) 
ulcers of, 487 

Tntrn-nrticuliir bip joint alist^oss, 
dfwrijdion of. 214 
diairuusis of, 244 
lUH'luriial ]iain8 of, 244 
treatlucut of, 244, 245 

Inliticrniiial head pains, causes of, j 
200 ! 

Intradural suppiiratuni, 338 

IntrunvurnI causes of ncural$na, 142 

Intrapniviichyinatuus pain, disten¬ 
tion of liver causiii,]?, 551 

Intrinsic factors nuHlifyiiig' }>ain 
pnnltiction, 110 

Intruitus iiariiuu, pain caused by, 
342 

Intussusception, 4$)0, 497, 498 


Iodide, OSes of, 119 
Iridectomy, 329 
Iridocyelitia, 326 
Iris, pain in the, 325, 328 
Iritis, forma of, 328 
ii|lflit as a canse of pain in, 323 
myopic, 327 
source of pain in, 318 
sudden exacerbation of pain in, 
326 

treatment of, 326 
Isehemia, anesthesia by, 06 
Ischiorectal absee^ 5(M) 

J 

.Tneksonian epilepsy, 184 
I •lai'ksonian fits, 183 
: .Tacksmiian spasms, 184 
I tfoiiil pains, classiOcation of, 234 
inffK'tions causes of, 2.38 
inflammatory, diagnosis of, 239 
intensity of, 236 
iioiiseptic, diagnosis of, 239 
of the bip, 241, 242 
onffJinic, 234 
radiation of, 236 
reilm>ss as a symptom of, 238 
rbeninatie inflammation in, diag¬ 
nosis of, 239 
septic, diagnosis of, 2^)9 
swelling as a symptom of, 238 
symptoms of, 230, 237, 2.38 
tenderness as a symptom of, 237, 
2:»S 

traumatie causes of, 238 
verifleutiun of a patient's descrip¬ 
tion of, by niauipulation, 
237, 2:JS 

by palpation, 237 
by thera|)eutic test, 238 
Joints, as caii.se of pain from mo¬ 
tion. 117 
growing, 241 

byjfiersensiti\‘e, cessation of fane* 
tion of, eausea of, 237 
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, order of frequency of in* 
volvement of (Eieendnith), 
239 


K 

Kala-azar, 602 

KeratitiH, punctate 8U|)erfieiat den¬ 
dritic, 326 
eteltat'e, 323 

euperfieial, severity of pain in, 
323 

ulcerating, 325 

Kidney, anatomical poaition of, 
604, 608 

back pains referred from, 302 
congestion in inOaiiiinatiun of, 
630 

cystic disease of, 645 
displaced, 620 

epigastric pains from Icsiona of, 
397 

general considerations of, G04 
hydatid disease of, 6-tC 
hypcniepliroina of, 646 
hypertension of, 607 
insensibility of parenchyma of, 
606 

location of, 608 

lumbar plexus, relation with, 606 
movable, 620 
nerve supply of, 604 
new growths of, 644 
character of pain in, 645 
etiology of, 644 
varieties of, 645 

parenchymatous infection of, 649 
polycystic disease of, 645 
rotation of, from liver displace¬ 
ment, 5^ 
sarcoma of, 646 
tenderness in, 615 
. most marked points of, 616 
tnbereulnsis of, 6^ 
wanderiagy pain of^ 607 


Kidney area, edema in, presence of, 
618 

Kidney disease, absence of pain in, 
618 

differential diagnoais of, 610, 610, 
620, 621, 649, 669 
of hydronephrosis in, 656 
of movable kidney, 627 
of t)erinephri(4o abscess, 639, 
640, 641 

of pyelitis or pyonephrosis, 
650 

of renal calculus, 668 
of renal infarction, 628 
of renal tuberculosis, 644 
of tumor, 646 
hydronephroMis in, 650 
pain in diagnosis of,* 619 
Kidney inflainumtioii, acute. 8w 
Neplirifis. 
chronic, 032 
cong(>stion in, 620 
Kidney pain, absence of, in kidney 
lesions, til8 
character of, 007 
different ini diagnosis of, 620, 
021 

of HMial ealeiilus, 050 
diffenmtini points, 610 
duration of, 018 
etiology of, Ii05 
frojii bladder tumors, 089 
local, 007 
loealixatton of, 607 
motion of patieiii in relation to 
pHsliictioii of, 018 
fMisition of pjitienl in, 017 
prtMlitction of, factors influencing, 
017 

psoas mufude contraction causing, 
610 

referred, <K18 
nerves involved in, 612 
reflected, 614 
subjective, 607 

symptoms associated arith, 618 
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Ki<]ncy pain, tension, intrnrapsuiar, 

696 

on rcftinl cMpMulc nauKiug, 605, 
606 

Kidney rupture, 641 
Kidney Nptiies. SW Hcnnl ealeuliifi. 
Kidney lunic»r, 646 
Killhin ()periili<»n, ivseetitui of sii- 
priiorbilnl nerve in, 1150 
Kiuh*, nidiiiled lo, piiiii {‘mm flat- 
f'liol, .'105 

Kneif piiitiK profiiifriiled t lining'll ob¬ 
turator neiTO, 241 

L 

Labor, aliHeiiee of p:iin in, 759 
fliMt s(n^e (»{' plun^{ in, 75!) 
pain in, 758 
rel'erriMl paina iif‘, 740 
liabyrintli, dis(>ases of, illO 
Laeriiiialion, 517 
Laelalion nuislilis, 25S 
Luryn^'al erises of tabes <lorsaUs, 
55!) 

Larynx, aente a{T<*elions of, 557 
nnestlie.sia of ent ranee t«>, for 
dys)ilia^ia, 5.'>S 
('aivinoina ol', 55S 
eltmnie proeti'ises of, 5.58 
intlamniation of, 557 
neuralgia of, 55!) 
pain in aente atTeetions of, 557 
diseases of, 5.''i6 
pus formal ions in, 5.57 
mferivtl pain of, .‘157 
sensory nerv«*s nl', :i."*6 
Inbereulous uleei*s t»f, 558 
Law's, Hilton’s, 220 
law* of eunirary innervatnin, 225 
Ijead as eause of ntniralgia, 142 
Lead eolie, 402, 484 
lH>ontinsis osse.a, 2il5 
Luptuineninjjfitis, differential diai;- 
nosis of, 196 


l^ptonjeninjntis purutMita, di^ 
tial diagrmMis of, 19.5, l 
beudaehe and other symptoms 
180, 190, 191 

lA'ptoinenin^lis serosa, differentii, 
diagnosis of, 19.5, 196 
IjtMiketnin. baek pain of, 299 
bone pains of, 2.51, 232, 233 
inyelo”enons, 602 
symptoms of, 181 

Limbs, ha'aliziiij? center for pain. 
.104 

lower, flat-foot, 305 
generalized pain in, ,305 
heel pains, .306 
hip joint atTeetions, 505 
pain from eireulatory changes. 
505 

upper, pain in, 504 
shoulder pains, .304 
langfual nerve, .'151 
Lipomaiosis, multiple, 224 
Lips, pain in. 418 
Livi'r, abse«*sses of, 55.3 
adhesions, 55.') 

atrophy ‘d', acute yellow. 561 
hack pains I'uferred from, 302 
eirrimsis of, 5.52, 554, 556 
acute eht'onie, 561 
congestion of, 551 

due tti acute inflaiuinatoiy le¬ 
sions. ,5.55 
cysts of, 5.55 
displacement of, 558 
distention of, 551 
epigastric j>nin from, lesions of, 
597 

(>ss(>ntial diseases of, 561 
examination for pain in. .543 
gn>wths of slow’ development in, 
5,55 

inllammntiou of the capsule of, 
557 

malignant disease of, 556 
nerve supply to. 540, 543 
new growths of, 554 
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^painful disorders of, 640 
in, 546 

i‘<»n(iai 7 {rrowtiis of, 666 
mtiidnry involvement of, 656 
ensitive ares in, 641 
^sensitiveness to pain of, produc¬ 
ing stimuli, 542 
syphilis of, 666 
tn'»{>ienl abscess of, 654 
vagus in innervation of, 541 
Liver disease, in ndation to other 
disorders, 54S 

pain in right shoulder in, 542 
palpation in, 544 
percussion in, 544 
sensibility uxaminiilion in, 545 
symptoms in diagnosis of, 515 
tenderness ns n symptom of, 546 
elicitathni of, 544 
Liver pain, character «if, 545 
disturbance of liver substance 
pro|>or, 550 

extraparenchymatous, causes of, 

550 

ingestion of foml and drink in 
relation to, 545 

intraparonehymattms, caus(‘s of, 

551 

movement of the body producing, 
547 

neiinilgia, 550 

position of the body in rohilion 
to, 547 

time of aftjienrance of, 540 
with j»regiiaricy, 548 
Localixation of pain, accuracy of, 
de(‘rcnsed by hyperalgcniia, 70 
decreased by byiH<restbesia, 7<t 
indefinite area of, 48 
motion in, 48 
miiscdcs in, 48 
nervi nervorum in, 48 
peripheral sensory nerves in, 
51 

touch sense in, 48 
Loealized anemia, 62 


Ixicoiuotor apparatus, pain of, diu]> 
nal, 110 

Locomotor ataxia, epigastric pains 
from, 307 

projection pain in, 103 
Lorens plaster hose for hip joint 
abscess, 244 

Lower animals, sensation in, 1, 3, 4 
Luetic uleers, pain, of, 355 
syphilitic process of, 355 
Lumbago. 221, 222, 2t)6 
dlstinguisiuHi from neiirasthonia, 
207 

Lumbar eord neuralgia. saeral. 
Lumbar plexus, tiistribiition of 
iiervos from, 52 

Lumbar si*gmeiits, distribution of, 
dingrnm of, 57 « 
Liiiubfisacral lesions, 200 
Lung pain, etiology of, 700 
rcferml, distribution of, 700 
Lungs, areas of pain of, in rela> 
tioii to location of lesion. 702 
back pains due to nfftH'liuns of, 
300 

Lupus and lues, .33.3 
Lymphadenoma ossiiim, 233 
Lympliniigilis, 442 
with gastric ulcer, 458 
Lynipliatie licudachc, 2(K) 


Malaria, sfilccii, onlargoment of, 
from, (iOO 

Mnmrnnry gland, 2.57 

pain produced by changes in, 250 

Marking crslo for recording pain, 
1.36 

Massage, effect of, for neuralgia, 
161 

Mastitis, 259 
lactation, 258 
pyogenic, 258 
stagnation, 258 
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Mastoid, cnfcniflcancc of suppura- 
lion of, ,‘W7 

Mastoid pnantw, uhwttKH in, .Xt6 
Maximaiu toiniornrHs nruas, cord 
zones, and dia^ruin of, 50 * 
Meatus, cxtcninl Imions of, I{35 
Mechanical chanpm, causative fac¬ 
tors of pain, 25 

Met^hnnicni factors for nieasuring 
r>ain, 120, l.'iO, KU 
Mechanical irritation, due to pres¬ 
sure or contraction, 25 
Medinstinuni, pain of, H()2 
Medulla, tiunors of, IHO 
Memory, 15 

Memory centers, for pain, 24, 25 
subjective pains drawn from, 
75 

Meningeal apoplexy, symptoms of, 
2()t) 

Meningeal changes, ns cause of 
iu‘adaclic. functional. 2(ib 
organic, 271 

Meninges, syphilis of, 215 
Meningitis, acute, ns a cause of 
headache, 271 
spinal. 212 
cerahrospinal, 212 
diagnosed f 1*0111 indurative head¬ 
ache, 2t)7 
rigidity in. 127 

tuberculous. Str Tuliereulous 
meningitis. 

Menstrual pain, conclusions in re- 
gani to, 754 
iritermenstnial, 7,‘i5 
time of mHMirrence of, 755 
Menstruation, back itains due to, 
50.5 

contraction of uterine muscles in 
uonnal, 720 
pain due to, 71S 
fiainful, 728 

physical factor of pain in, 116 
Mental activity, 15 
Mental distiurbances from pain, 134 


Mental resultants, 14 
Mental states, 14 
influence of, on menial proo< 
of the body, 124 
pain and, 30, 31 
relation of pain and pleasure 
15, 30, 31 

Monuinir, as cause of neuralgia, 142 
uses of, 119 

Mesenteric arteries, embolism of, 
253, 254 

tbromboKis of, 253, 254 
Me>ionleric glands, enlargement of, 
in tubenmiosis, 261 
pain in, 261 

M(*scntcry*, factor of pain prodtie- 
tioii in hernia, 372 
tractif)n on, cause of pain in via- 
cera, 390 

Metabolism as cause of head pains, 
268 

Metaphysical consideration of pain, 

20 , 21 , 22 

Metaslascs, gastric ulcer due to, 458 
Metastatic gn>wtbs, 555 
Mclatorsalgia, 306 
Middle-ear, catarrh of, 339 
coiiiplientions of disease of, 337 
disc‘aso of, 335 
pus in, 3 . 57 , 338 • 

Migraine, 189 
a.‘<s(H‘iatoil symptoms of, 287 
diagnostal from indiirative head- 
aelie, 267 

ditTcreiilial diagnosis of, 190,197, 
198 

due to contraction of |>eripheral 
arteries, 288 

due to diminished secretimi of 
thyruidin, 289 
due to habit, 289 
due to increased intracranial 
pressure, 287, 288 
due to malaria, 289 
due to stenosis of the tonmm 
of Monroe, 28S 
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fie, due to syphilis, 289 
|g^>ntn from, 320 
^IL^re^tiiry, 286 
, plericol, 289 

caHsatiun of beadsehe in, 192 
' Jphthalmopi^e, 321 
premonitory ^mpioins of, 287 
reflex, 286 

Bcititillating scotoma as symptom 
of, 287 

throbbing pain of, 287 
Minima of sensation, table repre¬ 
senting, 130 

Misplaced viscera, neuralgia from, 
142 

Misreferenee of pain phenomena, 04 
Molecular disturbance as cause of 
neuralgia, 142 
Monomania pains, 80 
Morphin, eflfects of, 119 

on blood pressure elevation, 121 
in colic, 125 

measuring intensity of pain by, 
120, 125 

Morton’s neuralgia, 169 
Motion, bone cause of pain from, 
117 

cell areas of, 10 

intensity of pain indicated by, 
128 

joints as cause of pain from, 117 
localisation of pain by. 48 
ranseles as cause of pain from, 
117 

physical factor of pain, 116 
reflex, 2, 3 

Motor fibers, course of^ 174 
Motor manifestation of pain in 
lower animals^ 3 

Motor reflexes, in measuring inten¬ 
sity of pain, 120, 122, 123 
protective tendency of, 12^ 123 
Motor region, effect of removal 
7,8 

focal symptoms of, 183 
loeatkm 173 
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Movable kidney, fnatomieal conc^d- 
erations ofi 620 
associated symptoms of, 625 
, character of pain in, 624 
"^constipation with, 6^ 
differential diagnoris of, 627 
digestive diBturbanoea with, ^ 
lesione with, 626 
location of pain in, 623 , 
paroxysmal pains in, 624 ^ 
pathology of, 622 
tenderness with, 626 
tumor with, 625 
urinary changes in, 625 
Multiple sclenwis, differential diag¬ 
nosis of, 197, 213 
symptoms of, 213 
Mumps, 423 * 

Muscle fiber, activity of, 408 
Muscles, ns sent of bead pains, 266 
causative factor of back pain, 296 
causes of pain in use of, 117 
inflammation of, 210 
in hwtilusation of pain, 48 
involuntary, colics of, 222 
motor nor\c8 of, 50 
nerve fibers of, 48, 60 
pain in, 21S 

pain producing diseases of, 218, 
210 

protective tendency of, 123 
sensation in, 48 
senfoty nerves of, 50 
underlying, rigidity of, associated 
with tenderness, 72 
voluntary, diseases of, 219 
induration of, 222 
myalgia of, 221 
myositis of, 210 
myositis fibrosa of, 221 
myositis heemorrhafrica of, 221 
myositis ossificans of, 221 
polymy<iHitis of, acute, 220 
Muscular changes from neuralgia, 
146 

Mnseular pain, abdominal, 361 
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Muscular rigidity, with abduminal j 
pain, 41 .'1 i 

Muscular spaam, with abdominal ; 

paiiiH, 41.'1 

Muscular tissue's, pain in, 218 
Myalgia, 221 
abdominal, 302 
character of pains of, 222 
of back, due to fatigue, 298 
due t<i sprain, 298 
due to toxemia, 297 
Myelitis, 212 

Myelogenous leukemia, 602 
Myeloma, bones, 233 
Myocanlitis, 788 

Myositis, ilmuiplion of pain of, 
218 

forms of, 220 
My<»sitiH tibrosa, 221 
Myositis lueniorrliagicn, 221 
Myositis ossiticniis, 221 
Myringitis bulbusn, 335 

N 

Nails, absence of pain in, 113 
Nasal septum abscesses, pain caused 
by, 342 

Nasal stenosis, headaeluts caused by, 
342 

Nasal tumors, headaelies as symp¬ 
tom of, 347 
Naunyu’s sign. 56,5 
Nausea, pnitis-tive tendency of. 123 
Neck, localixing center for pain, 312 
Nock pains, canses of, 312 
Nephralgia, hematnrie, 629 
Nephritis, assiKuattvl symjdoins of, 
633, 636 

cliaraetcr of pain in, G32 
Head's zones in, 631 
sensory disturbances in, illus- 
trntivo eases, 633, 635 
hyperalgesia, area of, 636, 637 
pain in, 631 
referred pain in, 632 


Nervo apparatus, 5 
for receiring and conductihf 
28 

Nerve Obera, conveying deep s.’ 
bility, 37, 38 

conveying snperfleial sensibill 
37 

extent and number involved as 
factor of pain intensity, 115 
gray innttor ceils, arising in, 42 
of muscles and skin, 48, 50 
[losterior cornua entering, 41, 42 
Nen'e force, 5 

regenerated by adrenalin, 102 
Nerve supply, of (he kidneys, 604 
of the pancreas, 481 
of the rectum, 506 
of the spleen, 593 
to the bladder, 672 
to Fallopian tubes, 707 
to foinnlc genitalia, 705, 706, 712 
to the hejirt, 774 
to liver, 540, 543 
to the ovaries, 707, 713 
to tho pleura, 769 
to (be stoinaeh, 428 
to the testicles, 698 
to the meter, 670 
to the uterus, 707, 713, 724 
to the vagina, 755 
Nerve terminals, affect ions of, 140 
Nerve trunks, affections of, 140 
Nerves, as seat of head pains, 268 
dost met ton of endings of, 364 
involved in referred kidney pain, 
612 

irritability of, 115 
of nose, 341 
of pain, 36 

pain in diseases of, 140 
sensor}', of the larynx, 356 , 
of the phnrv’ux, 351 
Nen*i uen*onim, in localization of 
pain, 48 

Nervous system, autonomic ^^pa>> 
thetie, 12 
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system, eentrAl, 172 
dtioii of, 31, 32 
[>orUinee of, 79 
lo^ver animals, 2, 3, 4 
calisiitiott of pains dne to dis¬ 
eases of, 175 
of the ureter, 670 
Nerviis nasalis anterior, course of, 
341 

Xervus nasopaIatiiuiin,,scarpi, 341 
Xeuralpn, anesthesia dolonisa in, 
144 

area of pain of, 144 
as cause of head pains, 268 
brachial, 147, 150 
causes of, 140, 141, 142. 143, 144 
character of pains of, 144 
circumflex, 147, 164 
considorution of, as a separate 
entity, 141 

consideration of lenn, 158 
iiatrnosLs of, 147 
difTereritial diafnimiis of, general, 
106, 147 

differentiated from muscular le¬ 
sions, 147 
neuritis, 140, 159 
tabes, 149 

distant points in, 145 
duration of, 146 
effects of, 146 
on heart, 146 

•epidemic of, intercostal, 143 
•etiology of, 142 
exciting causes of, 142 
extraneural causes of, 142 
galvanic current for, 145 
general diseuKsioii of, 141 
infection, as cause of, 143 
inherited predisposition to, 143 
in influenza, 141 
in senility, 141 
interrastal, 147, 164 
intraneural causes of, 142 
laiyngeal, 359 
IomI points in, 144, 145 


Neuralgia, massage for, 161 
Morton's, 169 

muscular changes from, 146 
nose as cause of, 149 
of obdoiiiiual organs, 400 
of alxloniinal wall, symptoms of, 
361, 362 

of cheeks. 418, 419 
of cortex, cntising headaches, 278 
of eyelid, fifth nerve, 320 
diagnosis of, 321 
of Ups, 418 
of liver, .550 
of lumbar cord, 169 
<»f iivary, 749 
<if pharynx, 3.56 
of stomach iior\’cs, 461, 462 
of the uterus, 726 
pathology of, 141 
pcroncnl, 147 

piercing pain of, differentiated 
from hone pains, 228 
plantar, 169 

predisposing factors to, 143 
pmUs|tosUioii t«>, by alcohol, 143 
by drugs, 143 

by excessive sexual indulgence, 
143 

by tobacco, 143 
from Senility, 143 
projected pain enusing, 144 
referred pain causing, 144, 149, 
1.5H 

jiffcrcntiut<*d from, 102 
reflex irritations cansing, 143 
relieved by endonasal operation, 

sacral, 109 

sinus suppuration producing, 345 
skin ns the seat of, 285 
supraorbital, 143 
sympathclic pain causing, 144 
symptoms, 143 
syphilitic, 147 
teeth affected by, 148 
thoracic, 760, 703 
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Neuralgia, toxic niaterials causing, 

. 141, 142 

traumatism as cause of, 143 
trigeminal, 140, 147, 148, 149 
trophic chonges in, 146 
types of, ac^,ording to localira* 
tion, 147 

sciatic, 147, 166 » 

Valleix’s points, 144, 146 f 
vasornotol* changes in," 146 ^ 

visceral, *147 

Neuralgic pains from spinal cord 
tomors, 211 

Nourastlienin, abdominal phiii in, 
400, 410 

difTerential diagnosis of, 100 
differentialed fnnn caries of the 
vet^ebrnl canal, 210 
lumbago, 207 

due lo lung eontinned lesion of 
female genilalia, 712 
headache and t*lher symptoms, 
ISO, 100 
pains of, 216 

predisposing to luMiralgia, 143 
aense of pressure in head with, 
264 

symplonis of, 210 

NenrnsHienics, dinmnl pain of, 110 

Neuritis, abdominal, of intcmistul 
iHTves, ,302 

aa cause of head pains, 20S 
brachial neuralgia in, 160 
causes of, 140, 111 
differential diagn«»sis of, 147 
distinguishiHl fnmi neuralgia, 140, 
141, 142. 160 
localization of, 163 
of the esophagus, 424 
syiuptoms of, 143 
thoracic. 762 

Neuropathic eonditiims, effect of 
constipation in, 118 

Neurosis, effK't of ingestion of food 
in, 116 

ocenpation, cause of, 30 


Neurotie oetalgias, disfu; 

from bone pains, 233 
Neutral senaationa, 14 
New growths, abdominal, 362 
causing bone pains, 230 
intestinal, 499 
of the gall-bladder, 571 
of the liver, 554 
of the rectum, 507 
of the stomach, 455 
of the uterus, 743 
Nimitin as cause of neuralgia, 142 
Nocieeplt>rs, ^ 

Nocturnal ostalgia, 228 
Noeti|rnal l ains, 110, 244 
Nocuous reptorsy 29 
Nose, adenoid vegetation of, 343 
diseases producing pain in, 342 
emp 3 'eina of the sinuses, 343 
headaches from obstructed 
sinuses, 345 
from tiiinurs of, .347 
from spheno|»alaliue diseases 
of, .345 

hypertrophy of middle turbinate 
causing headaches, 349 
ill neuralgia, 149 
local pains in cavities of the 
sinuses of, 344 

neuralgia of, from‘ suppuration 
of the sinuses, 345 
obstructed sinuses in, 345 
pain in ilisenses of, 'Ul 
reflex neuroses of, 344 
1 seusorj" nerves of, 341 
liiniurs of, 347 
Numbness. St>e Paresthesia. 

0 

Objective pain, 32 
abdominal, 360 
central, 82 
origin for, 82 
Uialamic, 83 
peripheral, 83, 89 
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Son, appendidal, 517 
Fto heniia, 499 
'the frall-duete, 572 
intestines), 492 
titiou neuroees, SO, 81 
nr hcadaehes, 282 
Omental herhiaa, 373 
PIjripboritis, reraiftaioii of constant 
pain in, 100 

Ophthalnioplcq^c migraine, 320 
Optic iu>fre, pain in, S2S 
Optic thalamus, origin for central 
objective pains, 82 
Organ, striictnres of an, 84 
Organic disturbances causing bea^** 
aches, 277 

Organs of sense, 5,' 11 
of sense peiveption, 11 
Ostalgia, noetnmal, 228 
Ostalgios. See Hone pains. 

Osteitis deformans, 233 ' 
Osteomalacia, 232 
back pains of, 300 
description qf, 232 
distinguished from spondylitis, 
232 

syinptoins of, 227 
Osteomyelitis, 231 
acute, 231 
chronic^ 231 
of the thorax, 764 
symptoms of, 227, 228, 231, 236 
Otalgia exoarie dcntium, 340 
Othematoma, 3^12 
Otitis externa diffusa, 334 . 

Otitis media, acute, 335 

differential diagnosis of, 19.5,- 
106 

forms of, ^136 
Otoeelerosis, 339 

Ovarian diseases, transferred pain 
in, 107 

Ovarian dysmenorrhea, 7%f * 
Ovarian pain, cansea of, 748 
dianeteristies of^ 748 
local poud otf 748 


Ovaries, abscess of, 751 
adhesions of, 752, 764 , 
back {mins, referred from, 3(KB \ 
eyals of, 753 , 

displacement of, 7^ 
hernia of, 749 ^ 

hyperemia of, 749 
nerye supply to, 707, 713 
neuralgia of, 749 
pain in, 747 

relation of, to parotids, 752 « 
tuberculosis of, 752 

4 

it 

P 

Pachymeningitis extenia, 337 
Pachymeningitis bmmorrbagioa in¬ 
terim, differential *diagnosis 
of, HIM 

etiology of, 179 

headache and other r^ptoms of, 
179, 180, 190, 101 
Pachymeningitis interna as a cause 
of headache, 271 

PachymeningiliH simialis hyper- 
tFo|thicB, 212 

Pain, character of, 1H8, 109 
clasKiflcatioii of, 74, 89 
<mnditions asMKuatcd with, 132 
constant, 109 

• deOnitions of, 13, 18, 19, 20 
description of, by {mtient, 108, 
' 109 

, orientation of cntiso of, 262 
Pain ftlarneuts, iiiierinal distribiitioti 
of, 48 

Pallor, indicating shock, 124, 125 
indicating intensity of pain, 124 
Pancreas, back pains, referred 
from, 303 
cancer of, .579, 691 
character of pain in, 485 
cystic diseases of, 491 
diagnostic importance of pain in, 
484 

diseases of, eauring pain, 587* 
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pAnereas, ppignatrlc pairiH from le¬ 
mons of, 397 

general conHidoratimiM of, 480 
location of pain in, 485 
nerve supply of, 481 
pain in, 580, 587 
peritoneal ctivering of, stretching 
of, 483 

{toaition of patient in diseases of, 
487 

reaction to pain Ktiniiili in, 484 
relationship of, to other parts, 
484 

structure of, 482 
tendemesK in Uwions of, 486 
Panci'cutic calculi, 480 
Pancreatic lesions, possibility of, in 
afiparent ]u>ritonitis or intes¬ 
tinal obstruct ion, 485 
Pancreatitis, acute, distinguished 
from gastric ulcer, 451 
hemorrhagic, 487 
symptoms of, 488 
chronic, 480 
Fitz’s rule ft»r, 488 
subacute, 48S 

uKsiH'iutcd symptoms of, 480 
tcndcn»i»ss in, 488 
tenderness in, 487 
Panoplithnlniitis, pnin of, 330 
PapilliHlonni, assiKuutcd with tu¬ 
mors, 183 

Papillitis of the tongue, 422 
Pnrneeutosis. 33() » 

Paralysis, areas of, 50 
. from tumors, l»83, 184, 185 
ParRpRf*csi8. 184 

Paraphasia from tumors of frontal 
lobe, 184 

Parasites of the brain, 187 
Paroiichyinatous infeetinn of the 
* kidney, 649 

Ppurenchymntous pains, 83, 84, 140 
- causes of, 84 

chemical irritiUiqns produmog, 

, 88 


Parenchymatous pains, dpr 
flammation of the visP 
inflammatory, 84 
in glandular oigans, 87 
radiation of, 86 
thermic irritations prodnrin, 
torsion pnalucing, 88 
traction producing, 88 
Paresis, causing anesthesia, 65 ’ 

differential diagnosis of, 107 
Paresthesia, simulated piiih in,61,73 
I’aresthesias, 183 
Parietal lobe, tumors of, 184 
Parotid gland as cause of pain, 423 
I’nnitids, relation of ovaries to, 752 
f*aroxysmal pains, 109 
crisi>g in, 109 
I'cdicle, torsion of, 399 
P(>dniiculi cerebri, tumors of, 185 
Pelvie adhesions, cases cited, 37Q 
pain «if, when present, 370 
I^olvic distmses, diagnosis of, t22 
importance of considering the 
patient in, 724 
discharge in, 723 
epigastric pains from. 398 * 
liistor>' of case of, 722 
menstrual flow in, character of, 
723 

pain production in, predisposing 
factoid to, 72il 

Pelvic pain, diagnosis of, from 
hysterical, 709, 710, 711 
examin.iti«m, hininnual vaj^nal, 
importance of, in, 722 
functional acts, relation* to^ 717 
motion causing, 718 
on cnitii!^ 717 
on met}stnietidn» 718 
I>osiiion assumed by patjoit aa^** 
fering from, 716 * 
ftosition, change of, canning, 718 
symptoms of, 7C^ 
tenderness areas <n^ 720 
tendemesa dneHo, 710 
varieties of, .712, 715 
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of the mueoea, 356 
rpain in, 703 
laired pain in, 703 
^option, inhibition of, 63 
j.ters for, 30 
Ip'ees of, 61 
fnigs, effect of, on, 63 
,i(H«»cy, effect of, on, 02 
inhibition of, 62, 63 
in thaluiiiic leaunia, 199, 200, 201, 

I 202 

loss of, by interference with 
areas of, 64 
in anesthesia, 63. 
of pain, aniilgesin of, 61 
l)erversibn of, 61 
psychosis, elTect of, on, 62 
single impression of, at one titne, 
71 

toxemia, effects of, on, 62 
Perceptive apparatus for pain, 
30 

Perceptive centers of pleasure and 
pain, 21, 22, 23 
Perforating ulcers, 449 
Perforation, in typhoid, 402, 403 
of a viseuK, effect of, 416 
Perianal abscess, 512 
I'encnrdiiun, disease of, 788 
Periefaondritis, 332, 333 
Pericystitis, 689 
Perigastrie adhesions, 459 
. loeaUzatioii of, in the abdominal 
wall by palpation, 460 
aymptoms of, 461 
Peribei^atttis, 557 
adberiona following, 560 
Perimysium, sensitiveness to pain 
of, lis 

Peniepbritie abseesa, differential 
idtagnuais of, 639, 040, 641 
Perirmphritis, assoeiated symptoms 
iir. 640 

eharaeter of pain in, 637 
loeatioD ht pnin in, 6% 
ponture iiiw^^84% ' 


Perinepbritis, refemd paht ^ ' 
tenderness in, 638 . ," 

Perinstonl lesions, 239 ' , * 

Periosteum, condition" ol. In pnto - 

from moUoii, 117 ", 

dull aching charaoler of p*in ^ 
228 . *, : 
sensitivenesa to pain of, 113'^ 
Peripheral causes of anosthesia, dS*’ 
Poripliernl distribution, of norve 
6bera, interpretation of pain 
ns coming from, 303 
of sensory fllmrs, 50, 51 
Peripheral nerves, section of, in 
neuralgia, 65 

Peripheral pains, associated, 00> 
causra of, 8^1 
character «»f, 108, 109 * 
extrinsic causes of, 83 
functional caust's of, 84 
intrinsic cauHes of, 83 
t>hjective, S3, 89 
organic, causes of, 83 
peraistoncy of, 109 
projwti'd, ltt3 
propagutinii of, 89 
rofeired, 95 
reflect I'd, 104 
sympatliclic, 102, 103 
time of, 110 
transfernsi, 106 

I’eriphlcbitis of lateral sinus, 337 
Perisinils abscoss, 338 
Perisplenitis, 600 
eauKCw of, 601 
degn<es <»f pain in, 594, 600 
friction soiitids in, 601 
Peristalsis, relation hetwedti gastric, 
and intc'stinal, 486 * 

relation to pain production, Aw 
Peritoneal adhesions, genera] pfun . 

of, when present, 37b t , 

'Peritoneal illation with bl^n^ T 
37a» ^ ' • ' , , 

Peritoneum, abstace of paia 
ceptkm^iB, 
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Peritoneum f adbi'HioiiK of, 367, 3fJ8 j 
diecaiitiM of, producing puin in, 
3(>4 

beniorrliugf^ of, 367 
inliaminatiniiit of, 304 
laycra «if, 363 

painful inlplll^'eM of, aeated in 
Huhperitoncal layer. 362, 363 
MmaitivimraK to pain of, 113 
tiiniorH of, 307 

PeritonitiK, aiiaerice of tniiacular 
niovcmient in, 126 
acute, aluwiu'c of puin in, 304 
pain in, 364 

chronic, eauMea of pain in, 300 
hicalioii of pain in, 367 
diagnostic criteria fur, 305 
facies of, 127 
onset of, 365 
IMwtnre in, 120 
pniductiun of pain in, 360 
tenderneKH in, 365 
tnbercnIouH, pain in, 365 
Peritonsillar nbseesM, 340 
incision of, 351 

Peniicioiis nneinia, syniptoins of, 
ISl 

Peroneal neimilgia. 147 
Pei’sisleiicy of pains, 109 
Pliaryngeal t ulierciilosis. pain of 
. swallowing in, 355 
Pharyngitis, types of, 423, 424 
Pharyngodynia. )Miiu «if. :L52 
Pharynx, neuto tlisuases of. 351 
earcinoitia of, at basi> of longue, 
.V»5 

chronic diseases of, causing p.*iin, 
.354 

febrile hor|H>s of, 3,52 
herpes Z(»stcr of, 353, 354 
infectious diseases of, cauaing 
pain, .352 
• cases cited, 35:i 
inflaiuinatory pnx>csses of, 351 
luetic ulcers of. .355 
neuralgias of, 350 


Pharynx, pains in dis 
423 

sensory nerve of, 351 
tuberculous ulcers of, 354 
Phlebitis, deep pressure 

painful reaction in, 71 
pain from, 255» 

PIileginonouH angina, pain of, 
Phlf^iionous pharyngitis, 423 
Photocheniicnl changes causin 
pain, 28 

Photophobia, explanation of, 323 
PhtliisiM of the eye, .328 
Physical consideration of pain, 20 
Physical deterioration from pain, 
133, 134 

Physical factors of pain: change of 
fMisition, 117 
defecation, 117 
digestion, 116 
drugs, 419 
eUsdricity, 418 
extrinsic^ 110, 118 
intrinsic, 110 
iiicnstriiation, 116 
iiKMli lying production'of, 116 
motion, 110 
prcs.sure, 118 
iwpiratioii, 116 
teiii|>erature, extremes, of, 118 
urination, 116 
weather, 119 

Pinching, measurihg pain by, 129 
Pinna, lu»r])es of, 333 
Plantar neuralgia, 169 
Pleasure, differeutiation between 
pain and, 16, 17, 18 
pain related to, 132 ^ ^ 

relation of, to mental state, 16 
sensations cauaing, 13 
transition to' pain from, 15, 16 
Plenta. inflammation of, .793 
inner>’atioii of, 769 • 

7 „ , » 

painful area oi, not neeeterily 
indieatil^ of pleorpl invidye- 
ment, 770 * ' 
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iuieUl inflammation of,791 
ted pain in, 771 
lisitivmiess to pain of, 113 
inflammation of, 792 
nil pain, 764 

riny, ebaraetor of pain in, 770 
...airnoatic vflue of imin aa a 
f^'mptom of, 770 

fliatinguiabed from iiitereoatal 
^ neuralgia, 165 
til, 127 

n>apiratiuo in, 127 **• 

aaruua, abaence of pain in, 793 
transferred pain in, 107 
Planibiam, 484 

Pneuinocooci causing neuralgia, 143 
Pneumonia, abdominal pain of, 302 
association of, with pleurisy, 797 
differential diagnosis of, 190 
epigastric pains of, 398 
mistaken for appendicitis, 797' 
pain of, 797 
referred |>ain in, 799 
' slight pain in, 113 
transferred pain in, 107 
Pneuinothoraa, 802 
Podalgia, 688 

Poioto, distant, in neuralgia, 145 
douloureiiz aiKipliyaaires, 145 
u neuralgia, local, 144, 145 
of pressure, 144, 145 
of tenderness, 161 
Valleix’s, 344, 145 
in. trigeminal neuralgia, 150 
Stgnorelli*a spleen, ^ 
Foliomyriitis of children, 212 
Polyi^ie disease of the kidney, 

/ , * 

Polyeythen^ 602 

, Polyntyosi^ aente^ differentiated 
" fran boeinophilia, 221 
s ympt oms iof, 220 

^Polyneiflnti% differentiated from 
.poUcnnyeHtis, 213 

^ l^idypoi^t l t WHwU is "Inside of . uterus, 

r <• * • fffkM . 




Polyuria, with abdominal pains, 4|4 

Pons, tumors of, 185 

Portal vein, twiat of, from liver dis«, 
placement, 559 

Pfisilton assumed in louoiui of ^ 
middle<«ar, 334 

Posterior cornua, nerve ^ra en* 
taring, 41, 42 

Posterior cranial fossa, turnon of, 
186 

Post'boc neuralgia, 142 

Postures, indicating pain, In eolie, 
126 

in disease of join^ 127 
in distention of vesical bladdar, 
127 

in intercoalal neural^a, 127 
in peritonitis, 126 « 
in pleurisy, 127 

Pregnancy, buck paina caused 
303 

hydronephrosis in, 654 
liver pain during, or after, 648 
normal, 736 

osteoiniiliicia, associated with, 232 
{uiin ill, causes of, 736, 737 
pyelitis in, 651 

Preprotective functions associated 
with pain, 3*15 

Prepuce, inflammation of, 703 

Pressure, anesthesia by, tm a nerve 
trunk, 66 

within nerve sheath, 66 
aneurysm indicated by, 127 
bliMMl, pain by sudden alterations 
of, 26 

by new growths, 25 
causing affections of nerve rse^ 
tors, 140 

of nerve trunks, 140 . 
causing neuralgia, 142 
constant pain caused hjf 109 
deep, causing painful rsactkmo^ 
71 

effect of, in neuralgia, 14^ 145 
in neurasthenia, 216 
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Pmwurc, effivf nf, on pain miUTH, 
04 

from indarnniatory exudate, -o 
in colic, 

in diKtention of vesical bladder, 
127 

niensurin/{' |iuin by, 12{> 

{ihysical factor of pain, IIS 
pr<ij<H‘lcd liCHid paiiiN due to, 2(i!t 
ri'action to, in inflnen^ui, 71 
in plilebilis, 71 
(wuiHt! of, in head, 204 
slight, causing painful rt'actions, 
71 

Hupo}*ileiHl, painful reaction to, 72 
tendurnoNS pmduced by, 70 
three painful reaelioiis to, 71, 72 
(iinior indicated hy, 127 
venous, iiendache due to increasi' 
of, 274 

Pressure points, in hysteria, 70 
in neuralpa, 141, 14r) 

PiVKSum sense, 40 
Prickinj', 7‘.i. iVee I'arestliesia. 
Primary paths in spinal cord. 42 
Pns’tilis, dysenteric, aO? 
Prodviction of pain, causative fac¬ 
tors in. 2') 

ehan)^' of position in, 117 

diversion of attention in, 110 

driip) in, 110 

eleetrieity in, 118 

emotions in, lla 

faetors modifyin,^. 115 

in eonseiousness, llo 

in deftvntion, 117 

in di}'estion, 110 

in menstruation, 110 

in motion, 110 

in respiration, 110 

in urination, 116 

physieal faetors modifyinj'i 110 

pressure in, 118 

psyeliieal f.aetoi-s modifying, 115 
serous nieiuhnines not the scat 
of. 303 


i PrtMiuetion of pain, siif^ 

no 

teiiiiNirature in, extremes o 
weather in, 119 
Projcxttcd pains, in head, 268 
in ncuraljpa, 144 f 

Pngofstion {laiii, 103 
relief of, in stninp of amputattij 
limb, 1U:1 

l^nipaffation of ]kain, 80 
Prophyseal disease (Marbniv, Jol-! 
liffo), 224 

Pnipri<K*optive system »)f Sherriiijr- 
ton, 12 

Prostate, congestion and inOnTiiina- 
tion of, 700 

con^'slion of, without iiiHamma- 
tioii, 700 

hypertr<iphy of, 701 
lesions of, 701 
pain in, 700 
rid'erml pain from, 701 
tnheivuhksis of, 702 
tuim>rs of, 702 

I’rostatic involvement, associated 
symptoms i)f, 702 

I’lMlwlive reflexes, reason for, 

12:i 

I'rotopathie fillers, 37, 38 
l^rotopathie system of Head, 11,12, 
37, 3J>, 40, 47 
Pseudo-anginal pniii, 784 
Pseudoleiikemiu, 002 
hone pains of, 231, 232, 233 
Psoas ahseess, eausing pain in groin 
and thigh, 97, 98 

Psychical faetors of pain: con- 
seiuusness, 115 
diversion of attention, 116 
emotions, 115 

modifying pain production, 116 
suggestion, 116 

Psychosis, pain perception in, 62 
Pulse rate, indicating pain, 134 
I^urimra haauorrhagiea, pain fnna, 
249 
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[ oaiisation of pain in, 647 
•raoler of pain in, 647 
pregnancy, 651 
;alization of pain in, 647 
onophrosis with, 651 
symptoms associated with, 651 
‘innephrosui, 649 

jpcinia, differential diagiiosis of, 

f 11W3 

k l(»ric spasm, 436 
chiiroeicr of pain in, 43S 
contraction in, 437, 438 
tension pains of, 437 
Pyloric nicer, distinguished fnun 
diUKiennI nicer, 450 
severity of pain in, 445 
Pyi^acnic innstitis. 258 
Pyonephrosis, 652 
symptoniH nssoeinled with, 653 
Pyosalpinx, pain production in, 745 

B 

Ranulua, 423 
Raynaud’s disease, 248 
Reaction, of animals to pain, 3 
to stimuli W’ithout pain, 4 
Recalled sensations in subjetMive 
pains of hysteria, 75 
Recejdive apparatus of pain, 28 
Receptois, abmgation of action of, 

29 

lowering of threshold values of, 

30 

of sensation, 11, 12 
sense receptive organs, 28, 29 
temperature, .35 
terminal filaments, 28, 29 
Recording pain, 135 
Rectal pain, local, 505 
refer^, 506 
Rectal tdnesmus, 688 
Keetum, carcinoma of, 507 
gnmmata of, 507 
hemorriioids of, 508 
inflammation of, 506 
new ^^wtbs of, 507 


Rectum, pain in, 505 
iiU'eiTition of, 508 
varicoM ulcers of, 508 
Recnrreffl‘ ftaralysis, relation to sen¬ 
sibility of the pharynx, 357 
Kefen^ pain, 95 
adrenalin for, use of, 102 
alMluniinal, 391, 392 
Hpi endieeal, 516, 519 
characteristics of, due to prea- 
sure ou a uerve trunk, 100, 
101 

coal-tar products for, use of, 
101 

coiiipnrcrl with gastric, 461 
cord irritations producing, 95 
distal to originating area, 05 
from the prostate, 761 
from viscera to head, 290, 201f 
292, 293, 294, 295 
in aliment ary tract, 425 
in hack, 300 
in car, 340 
ill head, 269 
in heart disease, 775 
in labor, 739 

in laryngeal diseases, 357 
in nephritis, 6^12 
in jteiiis, 703 

in temples, from earioiis teeth, 
264 

itieideiils of, in groin from above 
and below, 96, 97 
inlratinnl, 468 

hiealisatioii of vistnia produeing^ 
388 

locations of, 95 
morphiri, use of, for, 101 
ner\'c circuit lesions causing, 05 
neuralgia differentiated from, 102, 
106 

of cystitis, 687 

of the gall-bladder, 567 

of kidney, 608 

nerves involved ui, 612 
of neuralg^ 144, 149, 158 
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Hefenvd pain, of renal ealcolua, 
850 

of thoracic walls, 784 
poflterior nait lesions causing, 05 
principal eausos of, 95 
proximal to originating area, 05 
psons ahscess causing, in thigh 
aiul groin, 97, OS 
rectal, 5U6 

reference of, downward, 07, £W, 
100 

upward, 07 

upward and downward, 05, 06 
reflected pains differentiated 
from, 104. 

section of nen'es causing, 101 '* 

to extraabdominal regions, 416 
Reflected piflns, 104 
abdomihal, 301, 302 
niintomical btlsis of, 105 
hypogaatric, 500 
in pleura, 770 
intestinal, 467 

loealixation of viseus causing, 108 
producing, 388 
lowered vitality causing, 108 
neuralgia differentiated from, 106 
of liladdvr, 870 
of kidney. 614 
of thoracic walls, 784 
referred pains differentiated from, 
104 

viseemi imtntion enusiiig. 105 
Reflected stimuli in viscera (llea<rs 
law), 384, anr* 

Reflex headaches, diseases produc¬ 
ing, 281 

Reflex irritations in neuralgia, 144 
Reflex migraine, 286 
Reflex neuroses of nose, 344 
Reflex organs, of muscles, 123 
of sense, 123 
Reflex pains, 104 
appendiceal, 517, 521 
in gastrie area, 433 
In head, 260, 277 


! Reflex pains, of anal fissiir^ 

[ of the viscara, 388 
Reflexes, motor, protecti^’e tendc^ 
of, 122, 123 
Regional pains, 262 
abdominal, ,303, 394 
clavicular, 310 
in^ abdomen, 307 

in back, 206, 312, 313, 314, ^ 
^ in chest, 310 
in head, 262 
in limbs, 304 
in neck, 312 
Remittent pains, 100 
Removal of ealcareons teeth, pain 
after, 142 

gall-stones, pain after, 142 
Renal calculus, 655 
blocking of ureter in, 657 
blood pressure, increase of, in, 
667 

character of pain in, 658 
chills in, 667 
collapse in, 667 
differential diagnosis of, 668 
digestion, causing pain in, 666 
digestive symptoms of, 667 
duration of the attack of, 659 
etiology of pain of, 655 
factors influencing pain of, 665 
hyperalgosic xones in, 661 
intermittent pain of, 658 
localisation of stone in, 664 
location of pain in, 659 
manipulation of kidney inciting 
attack of, 666 

inioturition. frequency of, 666 
motion inciting to attack of, 666 
pain of, associated with healthy 
instead of diseased kidnqr, 
662, 663 

paroxysmal pain of, 6^ 
fmsition of patient in, 665 
referred pain of, 650 
renoreUal reflex in, 662 
secondary pain in, 667 
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fleulus, sensations of cold 
in, 667 
[Risina in, 667 

[^s>inptoms assodaied with pas¬ 
sage of, 666 

previous to attack of, 667 
Pt«rai>erature, elevation of, in, 
667 , 

I'^udeniess in, 664 > 
fiirine rhangee in, 067 t, 

flunal «<>iic, hyperalt^e condition 
of tcfltide in, 106 

Renal infarction, associated symp¬ 
toms of, 628 
causes of pain in, 626 
differmtial diagnosis of, 628 
type of pain in, 628 
Renal pain. See Kidney pain*. 
Renal tuberculosis, cliaraeter of 
pain in, 642 
diuj^osis of, 644 
types of pain in, 643 
Renomial ra6ex in renal calculus, 
662 

Reproduction of pain, manual, 132 
Respiration, indicative of pain, 127 
physical factor of pain, 116 
Respiratoi 7 oipins, pain in, 7SI0 
Respiratory system, bow affected by 
pain, 134 

Retina, pain in, 328 
Retropharyngeal abscess, pain of, 
352 

Rbeumatie headaebm, 276, 280 
Rheumatism, confused with mytaiitis 
ossiOcans, 221 

neuralgia associated with, 143 
of abdominal wall, 362 
of back muscles, 296 
of eye miiselea, 328 • 

of hip joint, 305 
of shoulder jmnt, eireomffex neu¬ 
ralgia miataken for, 164 
Bfaincdogical examination, impor¬ 
tance o^ aa a diagnostic 
.«iiessnf% 350 


m 

Rbiiiostenoma, a y m p t o mi oCa 

(Piorry), 342 .i ,, 

Rigidity of underlying muielee, teftr « 
deraese associated witl^ 73 
Robson’s poin||^ 665^ ^ ^ 

Rules^ Fite’s, in pancreatitis 4% 
Rupture, of bladder, 685 
of kidney, 641 

of spleen, 602 « 

of ttrethi% 696 

♦ 

8 

Racral nenralgia, 169 
differential diagnodls of^ 171 
s general discussion of, 170 
'ber[HKi aettoinftanyiiig, 171 
synipitmis of, 169, 170 
Bacral plexus, distribution of nerves 
from, 53 * 

Hucntiliao dislocatiun, back pains 
of, 299 

Sucruvertcbrul joints, diseases of, 

2JI9 

Salivary glands, pain in, 422 
Salpingitis, chronic, pain prudiie- 
tioii in, 745 

roiiiisHion of, 109 * 

Saponin, teniiinal anesthesia by, 67 
Sarcoma, 2^13 

distinguislifsl from sciatica, 168 
of gall-bladder, 571 
of kidney, 646 
Sciatic tieurslgin, 147, 166 
Sciatic pains fn>ni spinal cord ta- 
mors, 211 
Sciatica, I6<i 

cliaructer of pain of^ 166 
diagnosis of, 168 * 

differential diagnosis, 168, 169 
distinguished from gouty hip 
joint, 24.5 

pains of intermittent elau^e*^ 
tion, 232 

location of pain oi^ 106 
and tendeneia in, 73 
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Sciatica, mMlifMl uf pain 

in, 160 

Vallcix’H iM)inls in, 167, 168 
ScIeritiH, pain of, .*(27, 228 
ScloroHia, riiiiHiple, 212 
See Multiple w^lenwia. 

8rIpR»tic coat «»f oyo, 227 
Secondary pnlliH in spinal cord, 
42 

SeiniriHl vcKieles, pain.in, 600 
Senility, dvrani^ed inetabulisin in, 
141 

nciirulpu in, 141 
pmlispfwin;' to neiiruifna, 142 
Sensiition, absence of, 61 
aeiito, 61 

allied to pain, 122 

aiitosu^ffCNtive, 76 

eiiiisin^; pain, 12 

cell amts oil, 10 

coniftlexity «>f const it iieiits of, 11 

conveying channels for, 26 

doHnition of, 4 

duration of, 7 

jR>nernl consideration of, 1, 4 
heterosu^^eslive, 76 
in lower aninnils, I. 2, 4 
in iniiiM'les and skin, 48 
intensity of, 7 
inturpretation of, 12 
tniniina of, tablu repre.sentin};, 
120 

uontral, 14 
obje«‘tive, 4 
pain and tactile, 8 
pain, eonsideriHl ns an attribute 
t>f, 26 

distribution of, 4(i 
in relation to otiior stMisatiuns, 
21 

inhibition of, 62 
perception uf, 61 
8ut>erttcinl, 46 
perversion of, 61, 62 
pr«>[»ei'ties of, 6, 7 
quality of, 6, 7 


Sensation recalled, in ^ 
pains of hysteria, 75 
subjective, 4 

Senae-coiiveyinf' organs, 5 
Sense organs, centers for, 7 
elasscM of, 11, 12 
Sense-|)erceptive centers, 30 
hypersensitivenesH of, 30 
SeiiKe-{>on.!uptivo ui^ans, 6, 11. 
Sen.se-receptive onraiis, 6 
Senses, external, 5 
internul, 6 

Sen.sibility, abnormal. See H.vi)er- 
algcsiu. 

Sensibility, loss of, in lesions of the 
thalamus, 2U0 
mental activity of, 12 
Sensitiveness of patient, factor of 
intensity of pain, 116 
Sensitiveness to pain, development 
of. 112 

indivulnal, 112, 112, 116 
ill infancy, 111 
SensoriiiKitor area, 10 
Sensory area, 10 
eoiivoliitioiis of, 10 
elTeet of d<*stnu*tion of, 10 
liN'iition of, 10 

Sensory examination, method of 
making a, 121, 122 
Sensory llliei’s, 10 
arising in gray matter celts, 42 
a.sceiiding path of, 46 
ussiM'iatiun with vasomotor fibers, 
280. :tsi 

conductiiig, ^•olU'se of, 174 
course of, 40, 41, 42, 43, 44, 45 
entering posterior euniua, 41, 42 
Iteripberal distribution areas of, 
50, 51 

Sensur>' mental aetirities, states of, 
12 

Sensoiy nerve receptors in mnseles, 
218 

Sensory nei^’es, areas of distribo- 
tiou, 47, 48 
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”norves, of the larynx, 
iiitisck’s, 00 

nose, 341 

k>ry tioiintlopy, importance of, 
201 

lijson’ ni^ane, 0, 11 

>ry perreplion, active ajrenta 
of. 10, 11 

J kii(<‘"s f»»r, 7 

plic involvement of oaetHMia «>*«• 
tern. 231 

Senwilis, universal elinmie, 001 
Soveninee «»f |M»sterior rtsOs, anes¬ 
thesia pivnliHt'd hy. 00 
Sexual net iiulneiiif; loss of eon- 
t!icioiisnC'<s, 133 

Sexual eonnectnni, iniportanee of 
cure of itlinornmlily in, 708 
pain in the male dnrinf;, 700 
Itain. vnfhinil, nt bc};iiiuin{; of, 
708 

duriiifr. 7.00 
on, 700 

Sexual indnl»»enee, excessive, pre¬ 
disposing to nenralfria, 143 
SliM*k, iniiicntions of, 124, 120 
siifweptibility to, 120 
with intestinal pain, 475 
without ennscionsnesa, 125 
Shoulder, pains above, 769 
pains in, 304 
rcflet'te^l pains in, 3U4 
Shoulder joint, {pmococeiis infection 
of, :K)4 

rhcnmatisiii of, 304 
Shoulder pain in abdominal lesions, 
392 

Sigmoid, obstruction of, 505 
volvulus at, 496 

Sigmoid colon, lesions of, causing 
^ pain, 494 

Signorelli's spleen fioint, 596 
Simulation of pain, blood pressure 
elevation important in dis- 
tuigmshing, 120 


Sinus disease, area of, 262 
tenderness in, signifleaitoe of lack 
of, 262 

Sinus thrombosis, differentUd diag¬ 
nosis of, 195 

Sinuses, local pains in oavitiea of, 
344 

obstnietetl, 345 

Skin, as seat of bead pains, 265 

efTeet on, of neuralgia, 146 

Sleep, reflex proteotive action in, 

!*>•> 

•I «is*e 

Sleeping pains, 305 
Smallpox, bark pain with, 297 
Smell, protivtire rcllex action of, 
123 

Sfift tissnoH, neuralgia from, 142 
Solar plexus ns seat of epigastric 
pain, 409 

Somiitio areas, visceral fibers re¬ 
lated to, 54 

Soimitif! f>nin, visceral, 301 
Sdinatic sensn organs, 12 
Scire tlinint, gouty, 423 
streptococeic, 423 
Spasm in inteHtincH, 479 
Special pain nervt>K, 25 
Spherinpiilntino ganglion, headaches 
from diseases of, 345 
Sphinetor, pain in diseaHo of, from 
defeealioii, 117 

“SpiU” liyjiothesia of fierversion of 
Konsution, 62 

Spinal cord, back pains of, 207 
back pains of, due to visceral dia- 
ejises, 207, 208 

cari<*K of vertebral canal, 210,211 
conditions of, causing pain, 208 
diagnostic value of fiains in, 207, 
208, 216 
diseases of, 207 
in which pain is absent, 207 
entrance of nerve fibers into, 41 
general summary of pains of, 216 
heniatomyelia, 210 
hysteria, 216 
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Spinal cord, injury to fiain conduc¬ 
tion 'pathK in, 38, 39 
irregular dietribiition of pain in, 
39, 40 

meningeal apoplexy, 209 
meningiliK of, 212 
multiple acioroHta, 213 
myelitia, 212* 
naiiraathenia, 215 
pachyineningilia apinalis hyper- 
troftbica, 212 

pains produced by discasra. of, 
207, 216 

poliomyelitis of children, 212 
primary paths in, 42 
radiating pains of, 207 
secondary paths in, 42 
syidiilis of, 213 
syringomyelia, 214 
tabes dorsalis^ 214 
traumatic iteiiroscs, 216 
tumors of, 211 
unilateral lesions of, 39, 40 
vertebra, luxation and fracture 
of, 209 

Spleen, abscess of, 601 
anatomy of, ,593 
back pains raferml from, 303 
blood diseases causing pain of, 
602 

character of pain in, 594 
congestion of, 599 
causes of, 600 
cysts of, 602 

differential diagnosis of, 603 
diseases of, causing pain, 598 
displaced, 598, 599 
enlargement of, from infections 
diseases, 600 

epigastric pains from lesions of, 
397 

general considerations of, 593 
hydatids of, 602 
infarot of, 601 

inflammation of, causes of^ 600 
movable, 598 


Spleen, nerve supply 
pain in, 594 
factors influencing, 596 
rupture of, 602 
Signorelli’s point, 596 
stimuli of, 594 

i^mptoins associated with pain ' 
tenderness of, 598 
tumors of, 602 

Spleen pains, circulatory chaiij^ 
effect on, 597 

diaphragmatic movemenU, effeclt 
on, 597 

Splenitis, degrees of pain in, 504 
position of patient in, 596 
tctidcmcss in, 595 
localized points of, 596 
Spondylitis, distinguished from 
osteomalacia, 232 
Spurs,, bone pain of, 233 
Stagnation mastitis, 258 
State, of indifference 13 
of sensory meutal activities, 13 
Static f(x>t errors causing backache, 
304 

Stenosis, nasal, 342 
pyloric, benign, distinguished 
from carcinomatous, 457 
Stimulated surface, extent of, 26 
Stimuli, ndetpiate, of the viscera, 
;is7 

as factor of intensity of pain, 
114 

as means of sensation, 2, 3, 4, 5 
continuous, 114 
due to mechanical changes, 25 
excessive response to, in diseases 
of the thalamus, 200, 201} 
202 

intenuittent, 114,115 
nature of, 5 

necessary to pain reaction, 12 
sensuiT reaction, 12 

* ^ c 

of reflected abdominal pain, 392 
pain, by frequent repetition 4t£^ 
26 
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from excess oi^ 24 
Ithuut presence uf, 141 
naoh, acute dilatation of, 439 
eas of maximum tenderness in, 
42S 

' referred pain, eanied by dis* 
orders of, 427 
pains due to affections 

hses of pain in, 427 
^latution of, from pylorie spasm, 
4:)8 

displacement of, 431 
epigastrie pain from lemons of, 
397 

hourglass, cause of pain in, 437 
lesions of, causing pain, 431 
nerve supply to, 42S 
neuralgia of, 461, 402 
new growths of, .4 •Hi 
nonresponse of, to eheinieal stim- 
' uli, 426 

to tactile stimuli, 426 
pain in, from change of position, 
117 

pain sensation of, 426 
S 00 Oastric. 
sensations of, 426 
Strangulated hentia, mistaken diag¬ 
noses of, 374 
pain in, 374 « 

Streptococci causing neuralgia, 143 
Streptococcic sore throat, 423 
Stroking, measuring pain by, 120 
Subjective pain, 13, 24, 74 
abdominal, ^0 
by hypnosis, 75, 80 
eonditioDs giving rise to, 74 
^m emotional states, 74, 76 
from hysteria, 74, 76 
habit pains, 80 
monomania pains, 80 
oeeupatioD neuroses, 80, 81 
Suggestimi, pi^chical factor of 
]^n in, 116 
Simkeok globes, 329 


Suppuration of middle-ear, 337,836'^ 
Supraclavicular pains, eausee off 
310,312 , ' ' 

Snpra-orbUal neuralgia, ,e(ildeinie, 
143 \ 

Susceptibility, of tissues, £n pidiii 
113 

to pain, 123, 124 
in^vidual, 115 

Sympathetic Obers, abdominal pSin 
due to, 309 

of abdominal visoera, 378, 380 
Sympathetic ophthalmia, *31^, 320 * 
Sympathetic paitia, 102,103 
abdominal, 393 
of neuralgia, 144 

Symimthetic system; carrying tUm- 
uli, causing headathe, 176 
Symptom, importance of pain as, 1 
Syncope, causes of, l32,133 
iiidientiiig intensity of pain, 124 
iitdicaling shuck, 124, 1^ 

Synovitis, acute, symptoms of, 234, 
236, 238, 240 

Syphilis, nocturnal pain of, 110... 
of the brain, 188 
headache and other symptom*' 
of, 190 

S 00 Hratn syphilis, 
of liver, 556 

of meninges and cord, 213 
of tongue, 421 ‘ * 

relief of, from mercury Und 
iodids, 119 

Syphilitic neuralgia, 147 
Syfihilitic process of liiciie ulcen, 
355 

Syphilitic ulceration of intestines, 

^9 

Syringomyelia, producing anal¬ 
gesia, 62, 66 
symptoms of, 214 
System, eineritie, 12 
nervous, 2, 3, 4 
autonomic, i^mpathetie, 12 
proprioeeptivi^ 12 
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• System, pnitopathic, 11, 12 
vestibular, 12 

T 

Tabes, analfrestn produced by, 06 
differentia led from multiple 
sclcroHis, 213 

diHtinp:uis(ied from ncuralipa, 149 
Hciatica, 108 
Tabes dorsalis, Of) 

UHsociiitcd sytiiptoms of, 215 
delayed pain seuKation in, 111 
laryngeal crisoH of, 359 
l(K*nliou «if pain and tenderness 
in, 72 

pains of, 214 • 
tabetic cAses of, 214, 215 
Tabetics, dissociation between ]>nin 
and tou^h in, 34 

Taste, |)rotective itdlcx action of, 
123 

Tectli, destruction of, 420 
pain ill, 419 
destruction of, 420 
fiMin iiciirnlgin, 148 
- I’cfci'cncc areas of, 420 
sensitive pai1 of, 419 
Teni|M)raiuiv, sensibility to changes 
of, 35, 4t» 

effect on pain tif chiinges in, 119 
‘ elevation of. from pain, 135 
eatreines of. physical factor of 
pain, IIS 

Teiuperiitnn* receptors, .'15 

Tetniierature seyses, pain relnteti to, 

.32. 33, 34, 40 
« 

Teniporai lolie nbwess, ,339 
Tendenicss, 70, 71, 72 
abdominal, 403. See Abdominal 
tenderness. 

in tubal disease, 720 ’ 
aivn of, 72 

asiHK*iatet1 with entmrospasm, 483 
ohronie, 405 
deep, 405 


Tenderness, hyperalgesia 
tiated from, 70, 71 
in appeiulicitls, ,520 
in kidney disease, 01,5 
in occupation neuroses, 81 
in pelvic pain, 719 
of the gall-bladder, 503 
point of, ill {ictvic ndhestun^ 
points of (Cuniston), 495 
(Hubbard), 40G 
(McHiimey’s), 405, 40l» 
(Morris’), 405, 406 
rofl<!cled, 405 

rigidity of underlying niuschs as- 
socii'ited with, 72 
superficial, 405 
temporary, 405 
tyi»CB of, 405 

with intestinni pain, diagnostic 
value of, 474 
Tendon spindles, 40 
Tension, ns cau.se of hollow visceral 
pain (Hertz),223 
ns cause of visceral pain, 388 
Tension pains of viscorn, 388 
Terminal anesthesia by toxic agents, 

(i< 

'fcrnis, cureless use of, 41)9 
Testichis. deep prcs.siire pain in, 
0t»8 

enlargement of, 099 
iiiOaiiiiiiation of, 098 
nerve supply to, 698 
pain in, 098 

roIkHdcil kidney pain in, 615 
trauma of, 699 

Tests, for diseased sinus (Glas’ tun¬ 
ing fork). 349 

for. eliciting pain in sacroiluic 
region (Goldtbwaite), 300 
Thalamic center, 2(K2 
Thaliiniic functions, 198, 201 
Thalamic pains, 198 
severity of, 83 
Thalamic syndrome, 199 
loes of sensibility in, 199, 200 
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yndroniet overres^wnse to 
l^tiiuuli in, 200, 201, 202 
loins of, 100 

llunnis, cHirerRiilinl t1io);nosiM be¬ 
tween lesions of the cortex 
and, 203, 204, 205, 206 
MMitial orismn of, 201, 202 
F^imctiuns of, 201 
f4 B|M ^latioiis between the cortex 
Wmu\, 202 

Ilf, liH) 

loss of sensibility in leeions of, 

urn. 200 

overrosputisc to stiiuiili in leeiona 
of, 200, 201, 202 
■' ^ pains of, IttS 
jnitlis of, 201 

Ttiwries of pleasure and pain, IH, 
19, 20 

Tbora|H‘Ulic iiieasiires applitnl to 
eiiipyoiiin, 34M 
Tliennal seiiKibility, 47 
Tbeniiic irritations, pareiichymatoiia 
fiains from, 88 

Thigh pains, referred from kidney 
lesions, 610 
Thirtl nerve palsy, 321 
Thoracic or}?aiis, diseases of, caus¬ 
ing pain, 795 

Tiioracio pains, transferred from 
distention of the stomach, 760 
Thoracic waits, referred pains of, 
764 

reflected pains of, 764 
structnres comiMMing, 760 
transferred pain in, 705 
Thorax, bone pain in, 764 
facial pain of, 762 
fractures of, 764 
herpes zoster of, 763 
hyperalgena of skin of, 761 
hyporesthesia of akin of, 761 
Iberia, tenderness of skin in, 
761 

inflammation of skin of, 761 
BWs^ pain .of, 762 


Thorax, nerv’e pain of, 762 
neuralgia of, 760, 763 
neuritis of, 762 
ostiHmiyelilis of, 764 
pains within, 709 
pleural pain of, 704 
skin aifectioua of, 760 
Threshold values of pain, lowering 
of, 30 

Throat, pain in diseases of, Iafyn> 
geal, 356 
pharyngeal, 351 

TImmilMi-endarteritis obliterans, 349 
ThnmilHisis of arteries, 248 
difTerontial diagnosis of, 196, 
198 

of uieHeuteric arteries, 253, 254 
<»f veins, 256 • 

Thymifti gland, pain in, 261 . 
Thyroid gland, pain *1111 261 
Tic douloureux, 420 
of licri>es zoster, 354 
doiiiouretix. h’ee Trigeminal neu¬ 
ralgia. 

Tickling, 73. ^’es I'aresthesifu 
“Time of life” pains, 410 
Time of pain, 110 
Tingling, 73. See Paresthesia. 
Tissue susceptibility to pain, 113 
Tissues, fatty, puin in, 234 
glandular, 257 
muscular, pain in, 218 
Toba^c^i, predisfMMing to neun^a, 
14.3 

Tongue, carcinoma of base of, 
lesions of, an indication of a noe- 
turnnl epileptie attack, 422 
causing pain, 421, 422 
pain in, 421 

reference areas in diaeasee of, 422 
ulcer of, 419 

Tongue pains. See Olosoodynia,. 
Tonsils, pain in, 423 
Toothache, eausea of, 410 
tzigmninal neuiiilgia iuistalnn 
for, 420 
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Torsion, parenchymatoiui pains 
from, 88 

TorticoIliH, 221, 222, 295 
Touch, diw<m;iation of, from pain, 
32, 33, 34 

perception of, in aneHthcHia, 63 
Touch seiiM;, in ioeii}ieinK pain, 48 
Tuxoiniii, caiiHiiiir affcctums of nerve 
rLH'Cptora, 140 

cniwiiit; uffeciiuna of nerve trunks, 
140 

pain, eaiiac of, 26, 27 
pain pertteption in, 62 
willi ahdouiinal jMiins, 414 
Tuxoiiiic headacheH, doo to en- 
doffonoua poiaona, 271 
due to exo^euouB poiaona, 271 
due to starvation pniducta, 272 
Toxic af^eiitK, anesthoaia by, 67 
Toxic anaijjfefiia, 62 
Toxic inateriala, pain from, 142 
Toxic products, pain from accumu¬ 
lation of, 27 

Traction, cause of pain in viscera, 
390 

parenchyraatouH pains from, 88 
Transfern>d pains, i)'*, 106 
abduniiitnl, 392 
appendteeui, 516, 520 
cause for {lersistency of, 108 
in breast, 258 

in homologous w'gincnts, 107 
in thoracic walls, 765 
in urethral disease. 6!Mi 
neuralgia ^ifTerentiatetl from, 
106 

occurring in eoid, 107 
reference higlier and lower, 107 
sympathetic pain, differentiated 
from, 102 

Trat^ense^ tnyeliUs, 95 
anesibesia,produced.by, 69 
Ti^auma, halnt pains resulting from, 
80/ 

Traumatio neuroses, 216 
'■ differential diagnosis uf, 196 


Traumatism, causing a^ 
nerve trunks, 140 
neuralgia, 143 
of bones, 229 

Trigeminal neuralgia, 146, 147f^ 

149 

orea of, 262 

associated with tumors, 183 
characteristics of, 149 .> 

mistaken for toothache, 420, 
Valleix’s }>ointa in, 150’ ^ 

Trigeminus, pains in head due to* 
action on receptors of, 82 
Trophic changes, from neuralgia,- 
146 ' 

in skill, cawing pain, 28 m 
resulting from pain, 134, 13^ 
Tropical abscess of liver, 554 
Tubal inflammation, adhesions from, 
746 

functional acts, pain in, 745 
uterine colic from, 746 
Tuberculin, use of, 119 
Tuberculosis, effect of tubareulin 
in, M9 

of bip joint, 305 
of kidney, 642 
of ovary, 752 
of prostate, 702 
of tongue, 421 
of vertebra;, 211 
of vulva, 756 

pain from enlargement of mesoi- 
leric glands in, 261 
pharyngeal, 355 
pulmonary, 800 
causes of thoraeic pain in, 808 
character of pain ’in, 800 
pleurisy during^ 802 

pneninothorax during, 808 . 
tenderness in, 800 
Tuberculous caries, baek pain 
299 . < 

TobereulOos hip diaeasea, gymptdtti 
of; 241 ^ 

traa^ent, 243 *. . . • 
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6us meningitis, differential 
^agnosis of, 19T 
idaebe in, 180 
mpt4>m8 of, 180 
ItiiIuus pentonitia, 3ti5 
|>reiiious ulcere, intestinal, 488 
larynx, 358 
haryngeal, 354 

or, brain, 270. Se§ Brain 
tiiniar. 

feembral, 269 

jtttinffni^hed from sciatica, 168, 
169 

's^mmatoua masses similar to, 211 
rfiasal, 317 

neuralgia due to, 142 

of base of brain, 186 

of bladder, 689 

of brain, 182 

of breast, 250 

of contra! ganglion, 185 

of cerebellopmitina angle, 183 

of cerebellum, 185 

of ohuama, 183 

of corpora quadrigeroina, 185 

of corpus callosum, 184 

of frontal lobi^ 184 

of hypophysis, l86 

of kidney, 646 

of mednlia, 186 

of parietal lobe, 184 

of pedunculi cerebri, 185 

of peritoneum, 367 

of pone, 183, 185 

of posterior cranial ioeaa, 186 

of prostate, 702 

of spinal cord wid vertebra, 211 
of ^ileen, 602 
pieaaurs indicating, 127 
viaeenHnotor reflex taiistaken fw, 
445 

Twisted pedicle cysts fropi, 399 
diagnosia of, 309 
Tympanum, pain in, ^ 

Typhoid fever, dUfaiential Magnolia 
< 196 


Typhoid fever, neuralgia aaeoeiated 
with, 143 

iicuntis of toea in, 160 
nocturnal ostalgia with, 228 
[icrfonitiona in, 402, 403 
spleen, enlargement of, from, 600 

Typhoids I uleiration of inteadnes, 
488 

U 

Ulceration, of intestines, eatarrhal, 
480 

syphilitic, 480 
typhoids], 488 
rectal, 608 

ricerative colilis, 601 

Ulcer of stoiiiach, chronic, distin¬ 
guished from gaslno ulcer, 
451 

diq4iiigtii<ihed from* cancer and 
nervous gsstral^s, 452, 463, 
454, 465 

Ulcers, duodenal, 480 
following burns, 480 
of intestines, 487 
of tongue, 410, 421 
|H‘rforating, 440 
tuberculous, of intestines, 488 
of )>liarynx, 358 

Umbilical hernia, lociA and referred 
pniii of, 374 

Umbilirai pain in intestinal IsaioMi^ 
•460 

Universality of pain, 20 

Uremia, colic with, 484 
differential diagnosis of, 197 
noctiinial pain of, 110 

Ureter, inflammation of, 670 
location of pain in indammatlaii 
of, 071 

muscular spasm 'kr, 6)9 
nerte supply to, 
obatmetion sf, ^ • • 

eonipiete, 671 
pain aaeoriaied wkli^ 074 
tumor ctf 671 
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Ureteral eolir, cauKo of pain in ten- 
tirle in, 105 

Ureteral duien»<e, nutto of pain ref¬ 
erence in, G71 

Ureteral Mone, reference paina in 
jrroin from, 671 
Ureteritia, 070 
Urethra, pniii in, 605 
Uretiiiiil enleulijM, 690 
I'mtliiiil cnnineUft, 695 
rretiiral ilweatie, tranaferred pain 
in, 006 

Uredirnl rupture, 006 
i’rpthrilm, 605, 703 
epididyniih invoive<l in, 600 
Urine, irriiatinf; conatituentM in, 600 
Uriiiation, buniin); heiiHafion dur- 
in(f,*.607 

pain after, canKea of, fiJ>7 
pain during}, duo to iiiflammatoty 
chanfrea, 007 
pain on, 690 

painful in bladder diaeaMW, 682 
phyaical factor of pain in, 110 
Uterine colic fixim tulml itiilannna- 
tion, 740 

Uterine inuacle, liypcrcHtlicaia of, 
731 

.Uterine pain, character of, 716,724 
coiiatant, 710 
diaordcra causinfr, 726 
due to cervical atonoaia, 720 
duo to hindrance to the aepara- 
tiou of the dccidnal mem- 
braiMi, 730 

due to apaaniodie contraction of 
cervix, 730 
in childbirth, 738 
in preipiancy, 736 
intenaity of, 726 
iutennittent, 716 
irreipilar intenaity of. 724 
I tendemeaa utith. area of, 721 
Uterus, back pains reforred fron, 
303, 304 

' benign growths of, 713 


Uteriw, cancer of, 744 
correlation of, through ii|| 
•■yatem with breast, 715 
diMplaceiiient «>f, 720 
character of, 727 ‘ ^ 

enlarged, pain in ovary f 
752 

fibroids of, 744 
fiiiictionni diaoiders of, 728 
inflnniniatioii of, 710 
inaldcvelopnicnt of, 7.JI' 
nialignatil growths of, 743 
inenatmatioii, painful, to. 728 

* et 

nerve suppl> to, 707, 713, 7241^ 
ncnralgia of, 726 / 

new gnmthh of, 743 ' 

f»oly|Kud growths inside of, 734 

V 

Vagina, HfTis'tioiiH of, causing pain, 
7.55 

concer of, 766 

hctiiorrhagc into tllh soft parts 
surrounding, 756 
none supply to, 7.55 
tUHlnle on, 756 / 

pain in, 755 

Vagus luul greater splanchnics, 
pain conduct n it y of, 383 
Vallcix's points, 71 
in neuralgia, 144. 145 
in scialide, 167, 108 
in trigcniina) ncnralgia, 156 
Vaiiis>s«* \eiiis. 256 
Vancties of pain, origin and trans- 
mission, diagrams of, 89, 90, 
91 

Vas defereos, pain in, 609 
Vasomotor changea in neoralgiB, 
145 

Vasomotor fibers aseoeieted with 
sensory fibers. 380^ 381 
yMoniotor paresis, 133 
Vitomotor signs of iateiaty ol 
pain, 120, 124 ^ 











